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A radioim m unoassay f o r  th e  measurement o f  serum p r o l a c t i n  in  
Peromyscus m a n ic u la tu s  b a i r d i  was e s t a b l i s h e d  and v a l i d a t e d .  While  
c o n t r o l l i n g  fo r  th e  f a c t o r s  known to  a f f e c t  serum p r o l a c t i n  l e v e l s ,  
serum sam ples  were o b ta in e d  by r a p id  d e c a p i t a t i o n  from r e p r o d u c t iv e ly  
i n h i b i t e d  m ales  and fe m a le s  from la b o r a to r y  p o p u la t io n s  and from 
r e p r o d u c t iv e ly  c a p a b le  c o n t r o l  a n im a ls .
At th e  sam ple t im e c h o s e n ,  serum p r o l a c t i n  in  c o n t r o l  fem a le s  was 
shown to  be u n a f f e c t e d  by le n g t h  o f  exp osure  to  m ale o l f a c t o r y  s t i m u l i  
or r e p r o d u c t iv e  s t a t u s  a s  g iv e n  by v a g in a l  c y t o l o g y .  P o p u la t io n  
fe m a le s  showed s i g n i f i c a n t l y  d e c r e a se d  r e p r o d u c t iv e  organ w e ig h t s ,  body 
w e ig h t s ,  and serum p r o l a c t i n  l e v e l s  compared to  r e p r o d u c t iv e ly  ca p a b le  
c o n t r o l s .
P o p u la t io n  m ales  a l s o  showed s i g n i f i c a n t l y  reduced r e p r o d u c t iv e  
organ w e ig h t s ,  body w e i g h t s ,  and serum p r o l a c t i n  l e v e l s  when compared 
to  t h e i r  co r r e s p o n d in g  c o n t r o l s .  R e l a t i v e  a d en oh yp op h ys is  w e ig h ts  were  
s i g n i f i c a n t l y  in c r e a s e d  i n  p o p u la t io n  m a le s .
S i g n i f i c a n t  c o r r e l a t i o n s  were ob served  b etw een  serum p r o l a c t i n  and 
a number o f  g r a v im e t r ic  p aram eters  in  both  m a les  and f e m a le s .
P o s s i b l e  r e l a t i o n s h i p s  b etw een  reduced p r o l a c t i n  l e v e l s  and the  
known e n d o c r in e  s t a t u s  o f  r e p r o d u c t iv e ly  i n h i b i t e d  an im als  and 
s p e c u l a t i o n s  on th e  mechanism by w hich  p r o l a c t i n  m ight a c t  as  a 
m ed ia to r  o f  r e p r o d u c t iv e  i n h i b i t i o n  are  d i s c u s s e d .
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The v i o l e n t  f l u c t u a t i o n s  and s p e c t a c u la r  c r a s h e s  c h a r a c t e r i s t i c  o f  
some p o p u la t io n s  o f  M ic r o t in e  ro d e n ts  a re  w e l l  known (Emmel, 1 9 7 6 ) .  In  
c o n t r a s t ,  p o p u la t io n s  o f  th e  p r a i r i e  deermouse (Perom yscus m a n ic u la tu s  
b a i r d i )  m a in ta in  r e l a t i v e l y  s t a b l e  l e v e l s  (Terman, 1 9 6 6 ) .  A lthough  
f l u c t u a t i o n s  occur  w i th in  an annual c y c l e ,  th e  tremendous o u tb rea k s  
o b served  f o r  some s p e c i e s  are  r a r e ly  s e e n .  T his has le d  t o  the  
s u g g e s t i o n  t h a t  i n d i v i d u a l s  o f  t h i s  s p e c i e s  are  more s e n s i t i v e  to  the  
f a c t o r s  t h a t  o p e r a te  to  r e g u l a t e  th e  growth o f  a p o p u la t io n  (Terman, 
19 6 6 ) .  In e i t h e r  c a s e ,  i t  i s  p roposed  th a t  both  e x t r i n s i c  ( f o o d ,  
c l i m a t e ,  e t c . )  and i n t r i n s i c  ( e f f e c t s  o f  i n d i v i d u a l s  upon each  o th e r  
w it h in  a p o p u la t io n  c o n t e x t )  a c t  t o  c o n t r o l  p o p u la t io n  growth in  
c e r t a i n  mammalian s p e c i e s  (Krebs e t  a l . ,  1 9 7 3 ) .
T h e o r ie s  th a t  s e e k  to  e x p la in  p o p u la t io n  r e g u l a t i o n  on th e  b a s i s  
o f  b e h a v io r a l—p h y s i o l o g i c a l  mechanisms ( C h r i s t i a n  and D a v is ,  19 64) are  
u l t i m a t l y  b ased  on th e  work o f  S e ly e  ( 1 9 4 6 ) ,  who proposed  th a t  an 
o r g a n ism 's  r e a c t i o n  to  e n v ir o n m e n ta l  s t r e s s  p r e c i p i t a t e s  a h o s t  o f  
p h y s i o l o g i c a l  a d ju s tm e n ts  th a t  a l l o w  f o r  th e  c o n t in u a t io n  o f  
f u n c t i o n i n g  under new en v ir o n m en ta l  c o n d i t i o n s .  They a re  b ased  on the  
prem ise  t h a t  i n c r e a s i n g  p o p u la t io n  d e n s i t y  r e s u l t s  in  s t r e s s ,  w hich in  
tu rn  l e a d s  to  changes in  th e  e n d o c r in e  sy stem  th a t  u l t i m a t e l y  a c t  to  
l i m i t  p o p u la t io n  grow th .
S tu d ie s  i n  which m ice were a r t i f i c i a l l y  grouped have shown th a t
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3in c r e a s i n g  p o p u la t io n  d e n s i t y  has profound e f f e c t s  on r e p r o d u c t iv e  
organ  w e ig h t s .  C h r i s t ia n  (19 5 5 ) .  w orking w ith  w h ite  m ic e ,  dem onstrated  
th a t  t e s t e s ,  s e m in a l  v e s i c l e ,  and body w e ig h t s  o f  a n im a ls  tak en  from  
h ig h  d e n s i t y  gro u p in g s  were s i g n i f i c a n t l y  red u ced .  S im i la r  r e s u l t s  
have been  o b ta in e d  i n  la b o r a to r y  m ice ( Jean -F au ch er  e t  a l . ,  1 9 8 1 ) .  
A lth ou gh  a d d i t i o n a l  f a c t o r s  may be o p e r a t in g ,  th e  en d o c r in e  r e s p o n se s  
t o  th e  s t r e s s  o f  crow ding w i t h in  a p o p u la t io n  appear to  be m ed iated  
p r im a r i ly  through th e  p i t u i t a r y - a d r e n o c o r t i c a l  a n d /o r  p i t u i t a r y - g o n a d a l  
a x es  (B r a in ,  1 9 7 1 ) .
C h r i s t ia n  (19 50) proposed  th a t  in c r e a s e d  p o p u la t io n  d e n s i t y  
r e s u l t s  i n  in c r e a s e d  a d r e n o c o r t i c a l  a c t i v i t y 5. He r ep o r te d  th a t  a d ren a l  
w e i g h t s , a d r e n a l  h y p er to p h y ,  and thym ic i n v o l u t i o n  a l l  in c r e a s e d  w ith  
in c r e a s i n g  d e n s i t y  ( C h r i s t i a n ,  1963; C h r i s t ia n  & D a v is ,  1 9 6 4 ) .  In 
v i t r o  in c u b a t io n s  o f  a d r e n a ls  from m ice  taken  from dense  p o p u la t io n s  
have a l s o  in d ic a t e d  in c r e a s e d  a d r e n o c o r t i c a l  a c t i v i t y  (Andrews e t  a l . ,  
19 75; McCarthy e t  a l . ,  1 9 7 6 ) .
Inadequ ate  l a c t a t i o n  w hich i n  tu rn  r e s u l t s  i n  so m a tic  d e f i c i t s  in  
th e  young has a l s o  been  ob serv ed  i n  crowded p o p u l a t io n s .  Sexua l  
m a tu ra t io n  i n  b o th  s e x e s  has b een  found to  be c u r t a i l e d  or t o t a l l y  
a r r e s t e d .  In m ales  sp e r m a to g e n e s is  h a s  been  shown to  be d is r u p te d  
w h i le  fe m a le s  d em o n stra te  p ro lon ged  e s t r u s  c y c l e s  w ith  d is tu r b a n c e s  in  
o v u la t io n  and im p la n t a t io n  ( C h r i s t i a n ,  1963: C h r is t ia n  and D a v is ,
1 9 6 4 ) .  These r e s u l t s ,  cou p led  w ith  th e  f a c t  th a t  i n j e c t i o n  o f  ACTH 
i n t o  i n t a c t  m ice r e s u l t s  in  r e p r o d u c t iv e  i n h i b i t i o n  ( C h r i s t ia n  e t  a l . ,  
19 6 4 ) ,  s u g g e s t  th a t  an im p ortan t a s p e c t  o f  th e  c o n t r o l  o f  p o p u la t io n  
growth i s  m ed ia ted  th rough  the  p i t u i t a r y - a d r e n o c o r t i c a l  a x i s .
I t  sh o u ld  be n o te d  how ever , th a t  th e  th e o r y  advanced by C h r i s t ia n
4has n o t  been u n i v e r s a l l y  em braced . I t  has been  p o in te d  out f o r  
i n s t a n c e ,  th a t  a d r e n a l  w e ig h ts  change w ith  r e p r o d u c t iv e  a c t i v i t y  and 
t h e r e f o r e  sh ou ld  n o t  be used  a s  an in d ex  o f  a d r e n o c o r t i c a l  f u n c t io n  i n  
p o p u la t io n  s t u d i e s  (M u l l in ,  I960; McKeever. 19 5 9 ) .  In a d d i t i o n ,  
s t u d i e s  w ith  Peromyscus m a n ic u la tu s  do n o t  show th e  r e l a t i o n s h i p  
between a d r e n a l  w e ig h ts  and p o p u la t io n  d e n s i t i e s  th a t  have been  
o b served  fo r  o t h e r  s p e c i e s  (Bronson & E l e f t h e r i o u ,  19 63; Terman, 
19 69 ) .
I f  we a c c e p t  th e  p o s t u l a t e  th a t  i n c r e a s i n g  p o p u la t io n  d e n s i t y  
r e s u l t s  in  s t r e s s ,  th en  any e n d o cr in e  sy stem  th a t  i s  a f f e c t e d  by s t r e s s  
i s  l i k e l y  to  show a l t e r e d  a c t i v i t y  as  p o p u la t io n  d e n s i t y  i n c r e a s e s .
Chronic s t r e s s  has b een  shown to  have marked s u p p r e s s iv e  e f f e c t s
r
on LH, FSH, and Growth Hormone i n  r a t s  ( N e g r o -V i la r  e t  a l . ,  1971;  
C h r i s t i a n ,  19 78, 1 9 8 0 ) .  A cute s t r e s s  r e s u l t s  in  in c r e a s e d  LH and FSH 
and d e c r e a se d  Growth Hormone s e c r e t i o n  (K r u l ic h  e t  a l . ,  1 9 7 4 ) .
C o n f l i c t i n g  r e p o r t s  have appeared  on th e  r e l a t i o n s h i p  betw een th e  
f u n c t io n in g  o f  th e  p i t u i t a r y - t h y r o i d  a x i s  and s t r e s s .  Some r e p o r t s  
i n d i c a t e  d e c r e a se d  a c t i v i t y  ( Brow n-G rant, 19 5 4 ) ,  w h i le  o t h e r s
d em o n stra te  in c r e a s e d  a c t i v i t y  (Mason e t  a l . ,  1 9 6 1 ) .  S t i l l  o th e r
r e p o r t s  f in d  no change i n  th y r o id  f u n c t io n in g  w ith  s t r e s s  (V olpe e t  
a l . ,  19 6 0 ) .  A s i m i l a r  s i t u a t i o n  e x i s t s  f o r  TSH. Both in c r e a s e s  
(D o h le r ,  19 77) and d e c r e a s e s  (Ducommun, 19 66) have been rep o r te d  
f o lo w in g  s t r e s s .
Terman (19 65) has n o te d  th a t  c o n f in e d  la b o r a t o r y  p o p u la t io n s  o f  
th e  p r a i r i e  deermouse (Perom yscus m a n ic u la tu s  b a i r d i )  d em on stra te  
r a th e r  profound i n h i b i t i o n  o f  r e p r o d u c t iv e  d ev e lo p m en t .  M ainta ined  
under c o n d i t io n s  o f  e x c e s s  food  and w a te r ,  p o p u la t io n  growth i s
te r m in a te d  a t  w id e ly  v a r i a b l e  n u m er ica l  l e v e l s  by c e s s a t i o n  o f  
r e p r o d u c t io n  a n d /o r  f a i l u r e  o f  the  young to  s u r v iv e  (Terman, 19 6 5 ) .  I t  
has b een  ob served  th a t  more than  90% o f  th e  fe m a le s  born i n t o  such  
p o p u la t io n s  f a i l  to  reprod uce  ev en  when w e l l  p a s t  th e  normal age o f  
r e p r o d u c t iv e  m a t u r i t y .  Both m ales  and fe m a le s  born i n t o  th e s e  
p o p u la t io n s  are  s i g n i f i c a n t l y  s m a l le r  than c o n t r o l s  and the  mean 
w e ig h ts  o f  t h e i r  r e p r o d u c t iv e  organs  are  d r a s t i c a l l y  reduced (Terman, 
19 65, 19 69, 19 7 3 ) .
I n v e s t i g a t i o n s  in t o  the  e n d o c r in e  p aram eters  th a t  c h a r a c t e r i z e  
t h e s e  p o p u la t io n s  have been th e  s u b j e c t  o f  on g o in g  r e s e a r c h .  A n a ly ses  
o f  serum g o n a d o tro p in  l e v e l s  have dem onstrated  th a t  no s i g n i f i c a n t  
d i f f e r e n c e s  in  LH c o n c e n t r a t i o n s  e x i s t  when p o p u la t io n  m ales  are  
compared w ith  t h e i r  c o r r e sp o n d in g  c o n t r o l s .  P o p u la t io n  fem a les  
how ever , show s i g n i f i c a n t l y  d e p r e s s e d  LH l e v e l s  w h i le  serum FSH has  
been found to  be s i g n i f i c a n t l y  in c r e a s e d  i n  both  p o p u la t io n  m ales  and 
f e m a le s  (B ra d le y  and Terman, 1 9 8 1 a ) .
A lb e r t s o n  e t  a l . ,  (1 9 7 5 )  showed th a t  plasma p r o g e s te r o n e  
c o n c e n t r a t io n s  in  c o n t r o l  fe m a le s  f l u c t u a t e d  w ith  th e  e s t r o u s  c y c l e ,  
but were u n ab le  to  d em o n str a te  a s i g n i f i c a n t  d i f f e r e n c e  betw een  c o n t r o l  
and p o p u la t io n  f e m a le s .
D ecreased  t e s t o s t e r o n e  c o n c e n t r a t i o n s ,  f i r s t  s u s p e c te d  on the  
b a s i s  o f  the  reduced a c c e s s o r y  organ  w e ig h ts  th a t  c h a r a c t e r i z e  
p o p u la t io n  m a le s ,  w ere e s t a b l i s h e d  by B rad ley  and Terman ( 1 9 8 1 b ) .  
E str o g e n  l e v e l s  i n  f e m a le s  h ave  n o t  b een  measured but i t  i s  l i k e l y  th a t  
th e y  a r e  a l s o  d e p r e s s e d  g iv e n  the reduced o v a r ia n  and u t e r in e  w e ig h ts  
t h a t  have been  o b s e r v e d .
S e v e r a l  s t u d i e s  e v a l u a t i n g  a d r e n o c o r t i c a l  f u n c t io n in g  have been
6c a r r ie d  o u t .  Sung e t  a l . ,  (19 77) and B rad ley  and Terman (1 9 8 1 c )  both  
found m arkedly e l e v a t e d  serum c o r t i c o s t e r o n e  c o n c e n t r a t io n s  i n  
p o p u la t io n  m a le s .  ' Coppes & B ra d ley  (1 9 8 4 )  how ever, were u n a b le  to  
dem on stra te  th e  in c r e a s e d  c o n c e n t r a t io n s  o f  ACTH th a t  would be e x p ec te d  
i n  t h e s e  a n im a ls .  H i s t o l o g i c a l  e v a l u a t i o n  o f  th e  u l t a s t r u c t u r e  o f  the  
zona f a s c i c u l a t a  in d ic a t e d  s u b s t a n t i a l  d i f f e r e n c e s  betw een  th e  a d r e n a ls  
o f  p o p u la t io n  a n im a ls  and th o s e  th a t  had been s t im u la te d  by ACTH, th u s  
l e n d in g  f u r t h e r  su p p ort  to  th e  c o n t e n t io n  t h a t  ACTH i s  n ot  
s i g n i f i c a n t l y  e l e v a t e d  i n  p o p u la t io n  m a le s .  The ap p a ren t  anomaly o f  
normal ACTH and e l e v a t e d  c o r t i c o s t e r o n e  l e v e l s  has n o t  y e t  been  
r e s o l v e d .
The r e s u l t s  o f  P e e b le s  e t  a l . ,  (1 9 8 4 )  and Pitman (1 9 8 3 )  s u g g e s t  
th a t  p o p u la t io n  m a les  and fe m a le s  may be h y p o th y r o id .  P e e b le s  found  
s i g n i f i c a n t l y  reduced serum th y r o x in e  l e v e l s  i n  p o p u la t io n  m ales  and 
reduced l e v e l s  in  f e m a le s .  F urtherm ore, he found th a t  trea tm en t  o f  
p o p u la t io n  a n im a ls  w ith  th y r o x in e  r e s u l t e d  i n  in c r e a s e d  r e p r o d u c t iv e  
organ w e ig h ts  in  b o th  s e x e s  and in c r e a s e d  numbers o f  sp erm a t id s  w ith  
acrosom es i n  th e  t e s t e s  o f  m a le s .  Pitman (1 9 8 3 )  found th a t  both  
th y r o x in e  and t r i i o d o t h y r o n i n e  were s i g n i f i c a n t l y  reduced i n  p o p u la t io n  
m ales  and f e m a le s .  H i s t o l o g i c a l  e v a l u a t i o n  o f  the  th y r o id  e p i th e l iu m  
showed s i g n i f i c a n t  d e c r e a s e s  in  c e l l  h e i g h t ,  and number o f  c e l l s  per  
t h y r o id  f o l l i c l e  s u g g e s t in g  a h y p o fu n c t io n a l  t h y r o i d .
P r o l a c t i n ,  a p r o t e in  hormone o f  ad en oh ypop h ysea l o r i g i n  has n o t  
been p r e v i o u s l y  measured i n  r e p r o d u c t iv e ly  i n h i b i t e d  d e e r m ic e .  
A lthough  p r im a r i ly  known fo r  i t s  r o l e  i n  the  c o n t r o l  o f  mammalian 
l a c t a t i o n  (T urner & Bagnara, 19 7 7 ) ,  i n  f a c t ,  o v er  e i g h t y  f i v e  f u n c t io n s  
f o r  t h i s  hormone have been n o ted  ( N i c o l l  & Bern, 19 72; N i c o l l ,  19 7 4 ) .
7A d d i t i o n a l l y ,  th e  p h y s io lo g y  and p a th o p h y s io lo g y  o f  i t s  s e c r e t i o n  have  
been shown to be i n t i m a t e l y  r e l a t e d  to  r e p r o d u c t iv e  p r o c e s s e s .
In male m ic e ,  p r o l a c t i n  augments the  e f f e c t s  o f  LH on th e  
b i o s y n t h e s i s  o f  t e s t o s t e r o n e  and sp e r m a to g e n e s is  w i t h in  the t e s t e s  
(B a r tk e ,  1 9 7 1a ,b ;  H a f ie z  e t  a l . , 1 9 7 2 ) .  P r o l a c t i n  a p p a r e n t ly  a c t s  on 
th e  Leydig c e l l s  t o  in c r e a s e  t h e i r  a b i l i t y  to  bind LH (Bohnet and 
F r i e s e n ,  1976; Aragona e t  a l . ,  1977; Bex and B a r tk e ,  1 9 7 7 ) .  I t  can  
a l s o  s t i m u l a t e  th e  accu m u la t io n  o f  e s t e r i f i e d  c h o l e s t e r o l  and th e  
a c t i v i t i e s  o f  3b- and 17b- hydroxys t e r o i d  d eh yd rogen ases  in  th e  t e s t e s .  
I t  i s  by i n c r e a s i n g  s t o r e s  o f  e s t e r i f i e d  c h o l e s t e r o l ,  w hich s e r v e  a s  
p r e c u r s o r s  f o r  t e s t i c u l a r  s t e r o id o g e n e s i s ' ,  th a t  LH r e s p o n s e s  are  
in c r e a s e d  i n  p r o l a c t i n  t r e a t e d  a n im a ls .
I t  has b een  dem on stra ted  th a t  th e  e f f e c t s  o f  exogenous androgens  
on th e  the  growth o f  m ale a c c e s s o r y  g la n d s  in  c a s t r a t e d  a n im a ls  a re  
p o t e n t i a t e d  by tr e a tm e n t  w ith  p r o l a c t i n  (Thomas & Keenan, 1 9 7 6 ) .  In 
a d d i t i o n ,  a d m in is t r a t io n  o f  p r o l a c t i n  a lo n e  r e s u l t s  in  in c r e a s e s  i n  th e  
w e ig h t s  o f  th e  a c c e s s o r y  g la n d s  o f  c a s t r a t e d  a n im a ls .  S u p p re ss io n  o f  
endogenous p r o l a c t i n  l e v e l s  can  c a u se  a d e c r e a s e  in  the  w e ig h t  and 
s e c r e t o r y  a c t i v i t y  o f  th e  a c c e s s o r y  org a n s  o f  th e  r a b b it  (Asano e t  a l ,  
1 9 7 1 ) ,  th e  mouse (B a r tk e ,  1 9 7 4 ) ,  th e  r a t  ( H o s t e t t e r  & P i a c s e k ,  1 9 7 7 ) ,  
and th e  ram (R a v a u lt  e t  a l . , 19 7 7 ) .
Treatment w ith  p r o l a c t i n  has a l s o  been shown to  in c r e a s e  the  
s e c r e t i o n  o f  FSH (B artke  e t  a l . ,  1 9 7 7 ) .  This may accou n t fo r  some o f  
i t s  e f f e c t s  on th e  t e s t e s ,  s i n c e  FSH can in c r e a s e  t e s t i c u l a r  LH b in d in g  
as  w e l l  as  i n f l u e n c e  t e s t o s t e r o n e  p r o d u c t io n  (B artk e  e t  a l . , 1 9 7 8 ) .
W hile th e  b e s t  known e f f e c t  o f  p r o l a c t i n  in  fe m a le s  co n cer n s  i t s  
r o l e  in  l a c t a t i o n ,  two o f  th e  o th e r  m ost c l e a r l y  d e f in e d  a r e a s  o f
8a c t i v i t y  in v o lv e  th e  r e g u l a t i o n  o f  corp us luteum  f u n c t io n  and the
r e g u l a t i o n  o f  g o n a d o tro p in  s e c r e t i o n  (S m ith ,  1 9 8 0 ) .
Abnormal p r o l a c t i n  s e c r e t i o n  has a l s o  been shown to  have profound  
e f f e c t s  on r e p r o d u c t io n .  H y p er p r o la c t in em ia  r e s u l t s  in  i n f e r t i l i t y  as  
w e l l  a s  a v a r i e t y  o f  o th e r  d i s t u r b a n c e s  in  s e x u a l  f u n c t io n in g  i n  both  
man and r a t s  (Beck e t  a l . ,  19 77; M cN e il ly  e t  a l . ,  19 78; B a c e t t i  e t  
a l . ,  19 79; Kemman & J o n e s ,  19 79; Sharpe and M c N e i l ly ,  1979; B a i l e y  & 
H e r b e r t ,  1 9 8 2 ) .
H y p o p ro la c t in em ia ,  a lth o u g h  l e s s  w e l l  known a s  a c l i n i c a l
syndrome, has been  shown to  d e la y  th e  o n se t  o f  p u b e r ty  i n  r a t s  ( A d v i s , 
W hite , & Ojeda 1981) and i s  b e l i e v e d  tb be a t  l e a s t  p a r t i a l l y
r e s p o n s i b le  f o r  th e  i n f e r t i l i t y  s een  i n  th e  dwarf mouse (B a r tk e ,  1 9 6 5 ) .
These o b s e r v a t io n s  on th e  rep ro d u ct iv e ,  e f f e c t s  o f  p r o l a c t i n  
coupled  w ith  th e  f a c t  th a t  i t ,  even  more so than most o th e r  hormones i s  
in f lu e n c e d  by e n v ir o n m en ta l  s t r e s s ,  ( N e i l l ,  1970; Dunn e t  a l . ,  1972;  
Euker e t  a l . , 1975; R ie g l e  and M e i t e s ,  1976; Charpenet e t  a l . ,  1 9 8 1 ) .  
make i t  worthy o f  c o n s id e r a t i o n  a s  a p o s s i b l e  e n d o c r in e  m ed ia tor  in  
p o p u la t io n  c o n t r o l -
The purpose o f  t h i s  s tu d y  was to  e v a l u a t e  serum p r o l a c t i n
c o n c e n t r a t io n s  i n  normal and i n h i b i t e d  d e e r m ic e .  F i r s t  a
radioim m unoassay f o r  th e  measurement o f  th e  hormone was e s t a b l i s h e d  and 
v a l i d a t e d .  Secon d , w h i le  c o n t r o l l i n g  fo r  f a c t o r s  known to  a f f e c t  
s e c r e t i o n  ( i e .  t im e o f  d ay , r e p r o d u c t iv e  s t a t u s ,  and s t r e s s ) ,  b a s a l  
serum p r o l a c t i n  v a lu e s  i n  c o n t r o l  and p o p u la t io n  m a le s  and fem a le s  were  
e s t a b l i s h e d  and compared.
MATERIALS AND METHODS
CONTROL ANIMALS
A l l  r e p r o d u c t iv e ly  c a p a b le  a n im a ls  were d e r iv e d  from an outbred  
co lo n y  m a in ta in ed  under c o n d i t io n s  p r e v i o u s ly  d e s c r ib e d  (Terman & 
Sassaman, 19 6 7 ) .  P r o d u c t io n  p a i r s ,  9 0 -1 2 0  days o f  a g e ,  were assem bled  
i n  3 0 .5  x 1 2 .7  x  1 5 .2  cm opaque p l a s t i c  c a g e s  c o n ta in in g  wooden 
s h a v in g s  t o  a depth  o f  2 -4  cm. The young produced remained w ith  th e s e  
p a r e n t a l  p a i r s  u n t i l  w eaning a t  21 days when th e y  were p la ce d  i n  u n is e x  
s i b l i n g  group s u n t i l  t h e i r  rem oval from th e  c o lo n y  room. The 
tem p eratu re  o f  th e  an im al room ranged from 2 0 -3 0  C and the  v e n t i l a t i o n  
was such  th a t  t h e r e  were 5 -1 0  changes o f  a i r  per h ou r. Four 40 W 
f l o u r e s c e n t  t u b e s ,  p ro v id ed  an i n t e r n a l  ca g e  i l l u m i n a t i o n  o f  15 f t - c -  
a t  th e  f l o o r  (B r a d le y  & Terman, 1 9 8 1 a ) .  The p h o to p e r io d  was such  th a t  
14 h r s  o f  l i g h t  ( 0 7 0 0 -2 1 0 0 )  was f o l lo w e d  by 10 h rs  o f  com p lete  d ark n ess  
( 2 1 0 0 - 0 7 0 0 ) .  Food (C h a r le s  R iv e r  Mouse F eed) and w a ter  were p rov id ed  
a d l ib i t u m .
POPULATION ANIMALS
The p rocedure  u t i l i z e d  to  found the  two la b o r a to r y  p o p u la t io n s  
th a t  g e n e r a te d  th e  a n im a ls  examined in  t h e s e  s t u d i e s  d ep arted  somewhat 
from th a t  w hich h a s  p r e v i o u s l y  been  used  (Terman, 19 6 5 ) .  P ro d u ct io n  
c o lo n y  d e r iv e d  m a les  and f e m a le s ,  9 0 -1 2 0  days o f  age  were used to  
c r e a t e  p a ir s  w hich were m a in ta in ed  under th e  c a g in g  arrangem ent
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d e s c r ib e d  a b o v e .  At th e  t im e  o f  p a i r i n g ,  a n im a ls  were removed from the  
c o lo n y  room and t r a n s f e r e d  to  the  e x p e r im e n ta l  room s. W ith in  th e s e  
room s, a l l  a n im a ls  were exp osed  t o  th e  same e n v ir o n m en ta l  c o n d i t io n s
w ith  r e s p e c t  to  l i g h t i n g ,  tem p e r a tu r e ,  and s u s te n a n c e  th a t  were
p r e v i o u s l y  d e s c r ib e d  f o r  th e  p r o d u c t io n  c o lo n y .  P a ir s  were m a in ta in ed  
under t h e s e  c a g in g  arrangem ents  u n t i l  no l e s s  than  5 nor more than  10  
days f o l l o w i n g  th e  b i r t h  o f  t h e i r  f i r s t  l i t t e r .  At t h i s  t im e th e  young 
were removed and the a d u l t s  were t o e - c l i p p e d  f o r  p u rp oses  o f  
i d e n t i f i c a t i o n .
Each an im al was th en  p la c e d  i n  a p l a s t i c  c y l i n d r i c a l  c o n t a in e r  12 
cm i n  d ia m e te r  b e fo r e  b e in g  t r a n s f e r e d  t o . th e  p o p u la t io n  e n c lo s u r e  
w hich  c o n s i s t e d  o f  a c i r c u l a r  s t e e l  b a s e ,  150 cm i n  d ia m e te r  to  which
was b o l t e d  aluminum s i d i n g ,  65 cm h ig h .  The f l o o r  o f  th e  e n c lo s u r e s  
w ere c o v er ed  w ith  wooden s h a v in g s  to  a depth  o f  6 cm. A f t e r  a p e r io d  
o f  a c c l im a t io n  ( 1 5 - 3 0  m in ) , th e  a n im a ls  were r e l e a s e d .  The c o n t a in e r s  
rem ained w i t h i n  th e  p o p u la t io n  e n c l o s u r e s  where th e y  serv ed  as  n e s t  
b o x e s .  Four p a i r s ,  r e p r e s e n t i n g  e i g h t  d i f f e r e n t  l i t t e r s  were used  to  
found each  p o p u l a t io n .  Only t h o s e  fe m a le s  th a t  were d em on strab ly  
p reg n a n t  by u t e r i n e  p a lp a t io n  and had been  shown p r e v i o u s l y  to  e x h i b i t  
m a te r n a l  b e h a v io r ,  w ere u t i l i z e d  as  p a r t  o f  a fo u n d in g  p a i r .  Each
fo u n d in g  p a ir  was th u s  both  r e p r o d u c t iv e ly  and p a r e n t a l l y  p roven .
To e l i m i n a t e  th e  i n f l u e n c e  o f  any p r e n a t a l  e f f e c t s  t h a t  were n o t  
th e  r e s u l t  o f  th e  p o p u la t io n  en v ir o n m en t ,  th e  s u r v i v i n g  f i r s t  l i t t e r s  
born to  each  fo u n d in g  p a ir  were removed a t  tw en ty  one days o f  a g e .  
Thus, o n ly  a n im a ls  th a t  were th e  p rod uct o f  w i t h in  p o p u la t io n  
in s e m in a t io n s  w ere s t u d i e d .
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PREPARATION AND ORIGIN OF RIA REAGENTS
The primary r e a g e n t s  re q u ir e d  fo r  the a s s a y  were o b ta in ed  from Dr. 
A .F .  Parlow  o f  the  N a t io n a l  I n s t i t u t e s  o f  A r t h r i t i s  and M eta b o lic  
D is e a s e s  (NIAMD).
A ntiserum  (AFP-131078) to  mouse p r o l a c t i n  d i l u t e d  1 :5 0  in  2%
normal r a b b i t  serum i n  p h o s p h o s a l in e  b u f f e r  was f u r t h e r  d i l u t e d  to  
1 :5 0 0  i n  t h e  same b u f f e r .  A l iq u o t s  o f  500 u l  were t r a n s f e r r e d  t o  1 ml
serum v i a l s  where th e y  were snap f r o z e n  a t  - 3 0  C.
H ig h ly  p u r i f i e d  mouse p r o l a c t i n  (A FP-4111-E) was s o l u b i l i z e d  i n
0.01M NaHC03, pH=8.4  t o  g iv e  a c o n c e n t r a t io n  o f  200 ug mPRL p er  m l.  o f
NaHC03. A l iq u o t s  o f  25 u l  were t r a n s f e r e d  to  serum v i a l s  and snap  
f r o z e n  a s  d e s c r ib e d  e a r l i e r .  T his  a n t ig e n  was used  f o r  both io d i n a t i o n  
and th e  p r e p a r a t io n  o f  s ta n d a rd  c u r v e s .
COLUMN PREPARATION
P r io r  to  th e  i o d i n a t i o n ,  two 1x30 cm g l a s s  (B io -R ad )  
chrom atography colum ns were prepared  f o r  use  d u r in g  th e  g e l  f i l t r a t i o n  
p u r i f i c a t i o n  o f  th e  r a d io i o d i n a t e d  hormone. Sephadex G-50 was 
e q u i l i b r a t e d  f o r  1 hour on a b o i l i n g  w ater  bath o f  0 .0 1  M b o r a te  b u f f e r  
(pH = 8.6 , measured a t  room t e m p .) .  A f t e r  c o o l i n g ,  th e  g e l  was poured  
i n t o  the column to  a h e ig h t  o f  15 cm. Sephadex G -100, e q u i l i b r a t e d  in  
th e  same manner f o r  5 h ours  was poured i n t o  th e  o th e r  column to  a 
h e ig h t  o f  30 cm. The exposed  s u r f a c e s  o f  each  g e l  were co v er ed  w ith  a t  
l e a s t  1 cm o f  b u f f e r .  Each column was then  c o a ted  w ith  a volume o f  2% 
Bovine Serum Albumin (BSA) i n  0 .0 5  M p h osp h ate  b u f fe r e d  s a l i n e  (PBS) 
pH =7.6, e q u a l  to  or  g r e a t e r  than th e  volume o c c u p ie d  by th e  g e l  i t  
c o n t a in e d .  Im m ediate ly  p r io r  to the  i o d i n a t i o n ,  b o th  columns were
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washed w ith  b o r a te  b u f f e r .  The volum es used  were s i m i l a r  to  th o s e  
d e s c r ib e d  a b o v e .
IODINATION
R a d io io d in a t io n s  were c a r r ie d  o u t  u s in g  the ch loram in e-T  o x id a t io n  
method d ev e lo p e d  by Greenwood & Hunter ( 1 9 6 3 ) .  125 I  i n  0 .1  N NaOH
(Cambridge N u c lea r )  was d i l u t e d  w ith  0 .5  M p hosphate  b u f f e r  (pH=7. 6 )  to  
a c o n c e n t r a t io n  o f  1 m C i/50 u l  b u f f e r .  F i f t y  u l  was withdrawn from a 
p o l y v i a l  c o n t a in in g  125 I  a t  t h i s  d i l u t i o n ,  and t r a n s f e r r e d  to  a serum  
v i a l  c o n t a in in g  5 ug o f  mPRL. The r e a c t io n  was i n i t i a t e d  by th e  
a d d i t io n  o f  10 u l  o f  0 .0 5  M p h osp h ate  b u f f e r  c o n ta in in g  25 ug o f  
ch lo r a m in e -T .  F o l lo w in g  30 s e c  o f  g e n t l e  a g i t a t i o n ,  th e  r e a c t io n  was 
te r m in a te d  by th e  a d d i t io n  o f  100 u l  o f  PBS c o n t a in in g  24 ug o f  sodium  
m e t a b i s u l f i t e .  To t h i s  r e a c t i o n  m ix tu re  was added, 100 u l  o f  t r a n s f e r  
s o l u t i o n  c o n s i s t i n g  o f  4 gms o f  s u c r o s e  and 0 .2 5  gms o f  p o ta ss iu m  
i o d i d e  i n  25 m l. o f  0 .0 5  M p h osp h ate  b u f f e r  (p H = 7 .6 ) .  The c o n t e n t s  o f  
th e  r e a c t io n  v i a l  were th en  g e n t l y  la y e r e d  w ith  a P a steu r  p i p e t t e  onto  
th e  top  o f  th e  G-50 colum n. A f t e r  a l lo w in g  the m ix tu re  to  e n t e r  the  
g e l ,  th e  column was e l u t e d  w ith  th e  b o r a te  b u f f e r  used to  p repare the  
g e l s .  A t o t a l  o f  15 f r a c t i o n s  o f  2 m l .  each  were c o l l e c t e d  i n  12 x 75 
mm. b o r o s i l i c a t e  t e s t  t u b e s ,  ea ch  o f  w hich c o n ta in e d  500 u l  o f  1% BSA 
i n  p h o s p h o s a l in e . The tu b es  were cou nted  i n  ch an n el A ( d i s c r i m i n a t in g  
windows s e t  a t  u p p er= 10 .0  and lo w e r = 0 .4 2 )  o f  a Beckman Biogamma I I  
gamma-counter fo r  30 s e c .  Two a c t i v i t y  peaks were o b s e r v e d .
Im m ediate ly  f o l l o w i n g  th e  f i r s t  p u r i f i c a t i o n ,  th e  c o n t e n t s  o f  the  
m ost a c t i v e  tu be  (number 5) were g e n t l y  la y e r e d  on to p  o f  the G—100  
colum n. The m a t e r i a l  was a l lo w e d  to  run i n t o  the g e l  b e fo r e  b e in g
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e l u t e d  w ith  b o r a t e  b u f f e r .  A gain , two peaks i n  a c t i v i t y  were o b s e r v e d .  
The c o n t e n t s  o f  the tube making up th e  f i r s t  o f  th e s e  peaks (number 6)  
were d i l u t e d  w ith  0.1% BSA i n  PBS u n t i l  100 u l  c o n ta in e d  a p p ro x im a te ly  
2 0 .0 0 0  cpm a s  d eterm ined  by th e  gamma c o u n te r  w ith  th e  125 I  i s o s e t  
module i n s t a l l e d  i n  chan n el A. This s t o c k  s o l u t i o n  o f  r a d io io d in a t e d  
hormone was s t o r e d  r e f r i g e r a t e d  u n t i l  u s e .
PRELIMINARY CHECKS
To d e term in e  th e  o p t im a l a s s a y  p a r a m e te r s ,  b o th  f i r s t  and secon d  
a n t ib o d y  t i t e r s  were p erform ed . S in c e  b o th  t i t e r s  were performed  
s im u l t a n e o u s ly ,  e s t i m a t e s  o f  the proper d i l u t i o n s  to  be used  f o r  th e  
a n t ib o d y  n o t  b e in g  e v a lu a te d  were made. That i s ,  f o r  the  f i r s t  
a n t ib o d y  t i t e r ,  a c o n s t a n t  p rech osen  d i l u t i o n  o f  the  second a n t ib o d y  
was used  w h i le  in  th e  second  a n t ib o d y  t i t e r ,  a p rech osen  d i l u t i o n  o f  
f i r s t  a n t ib o d y  was u s e d .
F i r s t  A ntib ody  T i t e r
Twenty f i v e  u l  o f  io d in a t e d  mPRL was added w ith  75 u l  o f  PBS to  12 
x  75 mm b o r o s c i l i c a t e  g l a s s  a s s a y  tu b e s  u s in g  a Micromedic a u to m a tic  
p i p e t t e .  T h is  was f o l lo w e d  by th e  a d d i t io n  o f  100 u l  o f  anti-mPRL  
a n t ib o d y  p r e v i o u s l y  d i l u t e d  w ith  PBS u s in g  a H am ilton s y r in g e  to  the  
f o l l o w i n g  d i l u t i o n s :  1 : 1 6 0 ,0 0 0 ,  1 : 1 4 0 ,0 0 0 ,  1 :1 2 0 ,0 0 0 ,  1 :1 0 0 ,0 0 0 ,
1 : 8 0 ,0 0 0 ,  1 : 6 0 ,0 0 0 ,  1 : 5 0 ,0 0 0 ,  1 : 4 0 ,0 0 0 ,  and 1 : 2 0 ,0 0 0 .  A f t e r  g e n t l e  
v o r t e x i n g ,  t h i s  m ix tu r e  was a l lo w e d  to  in c u b a te  fo r  24 hours a t  4 C . 
At t h i s  p o i n t ,  200 u l  o f  g o a t  a n t i - r a b b i t  gamma g l o b u l i n  d i l u t e d  1 :1 0  
w ith  PBS, a l s o  u s in g  a Ham ilton  s y r i n g e ,  was added . A f te r  v o r te x in g  
and a 24 hour in c u b a t io n  a t  4 C a l l  tu b es  were c e n t r i f u g e d  in  a Beckman
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RC2R c e n t r i f u g e  a t  1000 x g f o r  30 m inutes  - The su p ern a ta n t  was 
d eca n ted  by i n v e r t i n g  th e  tu b e s  fo r  5 m inutes  and the p e l l e t ,  f o l l o w in g  
th e  a d d i t io n  o f  500 u l  o f  d i s t i l l e d  w a te r ,  was coun ted  i n  a Beckman 
biogamma c o u n t e r .
Second A n tib o d y  T i t e r
The same procedure  d e s c r ib e d  above was u t i l i z e d  i n  the  second  
a n t ib o d y  t i t e r -  A 1 : 5 0 ,0 0 0  d i l u t i o n  o f  f i r s t  a n t ib o d y  was used  and the  
f o l l o w i n g  d i l u t i o n s  o f  second  a n t ib o d y  were e v a lu a t e d :  1 :1 0 0 ,  1 :5 0 ,
1 :2 5 ,  1 : 1 2 . 5 ,  1 : 6 .2 5 .
The d i l u t i o n  o f  f i r s t  a n t ib o d y  t h a t  r e s u l t e d  i n  th e  b in d in g  o f  
a p p r o x im a te ly  30% o f  the  t o t a l  c o u n ts  added t o  each  tube and the
g r e a t e s t  d i l u t i o n  o f  secon d  a n t ib o d y  th a t  r e s u l t e d  in  maximum
p r e c i p i t a t i o n  o f  a n t ig e n - a n t ib o d y  complex were u t i l i z e d  i n  the a c t u a l  
a s s a y .
ASSAY PROCEDURE
Serum p r o l a c t i n  was measured u s in g  th e  d o u b le  a n t ib o d y
radioim m unoassay p r o t o c o l  o r i g i n a l l y  d e s c r ib e d  by S inha e t . a l .
(1 9 7 2 )  and f u r t h e r  r e f i n e d  by B a rk le y  e t  a l .  ( 1 9 8 2 ) .
The procedure  u t l i z e d  was a s  f o l l o w s :  Twenty f i v e  u l  o f  mPRL
stan d ard  or serum sample d i l u t e d  w ith  s e v e n ty  f i v e  u l  o f  PBS to  produce  
a f i n a l  volume o f  one hundred u l  was added to  12 x 75 mm b o r o s c i l i c a t e  
g l a s s  tu b e s  u s in g  a Micromedic a u to m a tic  p i p e t t e .  A l l  su bsequ en t
a d d i t i o n s  o f  r e a g e n t s  were performed u s in g  t h i s  a p p a r a tu s .  T his  was 
fo l lo w e d  by an a d d i t io n  o f  one hundred u l  o f  mPRL a n t ise r u m  p r e v i o u s ly
d i lu t e d  to  1 : 3 0 ,0 0 0  w ith  2% NRS i n  PBS. F o l lo w in g  g e n t l e  v o r t e x i n g ,
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t h i s  m ix tu r e  was a l lo w e d  to  in c u b a te  a t  4 C f o r  24 hours a f t e r  w hich 50 
u l  o f  io d in a t e d  mPRL ( c o n t a in in g  a p p ro x im a te ly  7000 cpm) and 50 u l  o f  
PBS a g a in  producin g  a f i n a l  volume o f  100 u l , was added . A f te r  
v o r t e x i n g ,  and f o l l o w i n g  an a d d i t i o n a l  24 hour in c u b a t io n  a t  4 C, 200  
u l  o f  g o a t  a n t i r a b b i t  g - g l o b u l i n  d i l u t e d  1 :2 0  w i t h  PBS was added to  
each  t u b e .  F o l lo w in g  v o r t e x in g  and a f i n a l  in c u b a t io n  o f  24 hours a t  4 
C a l l  tu b es  were c e n t r i f u g e d  a t  1000 x  g f o r  30 m in u t e s . The tu b es  
were th en  in v e r te d  and the su p e r n a ta n t  was a l lo w e d  to  d r a in  fo r  f i v e  
m in u te s .  Two hundred m i c r o l i t e r s  o f  d i s t i l l e d  w ater  was added to  the  
p r e c i p i t a t e  i n  each  tube w hich was then  counted  i n  a gamma-counter fo r  
10 min w ith  th e  i s o s e t  module i n s e r t e d .
SAMPLE COLLECTION
So th a t  th e  m ost a c c u r a te  e s t im a t e s  o f  a b a s a l  l e v e l s  o f  the  
hormone c o u ld  be d e te r m in e d , a l l  an im als  were sampled by rap id  
d e c a p i t a t i o n  w i t h in  30 s e c o n d s  o f  i n i t i a l  d i s t u r b a n c e .  To m in im ize  th e  
in c o r p o r a t io n  o f  e x tr a n e o u s  f l u i d s  in t o  the  sample volum e, the  
d e c a p i t a t i o n  was c a r r i e d  o u t  such th a t  the head remained a t ta c h e d  to  
th e  body when p o s s i b l e  v i a  an i n t a c t  esophagus a s  th e  an im al b led  from 
i t s  c a r o t i d  a r t e r i e s .  F o l lo w in g  c o l l e c t i o n  in  p l a s t i c  w e ig h in g  b o a t s ,  
th e  b lo o d  was a s p ir a t e d  in t o  a p l a s t i c  1 cc  s y r in g e  and t r a n s f e r e d  in to  
a Beckman m icr o fu g e  sample tu b e  where i t  rem ained a t  room tem perature  
f o r  a p e r io d  n o t  e x c e e d in g  1 h o u r .  A l l  sam ples  were then  c e n tr i fu g e d  
a t  9000  x g f o r  2 min in  a Beckman M icrofu ge  a p p a r a tu s .  Serum was 
t r a n s f e r e d  to  th e  a s s a y  tu b es  u s in g  an Oxford p i p e t t e  and th en  fr o z e n  
a t  - 3 0  C u n t i l  the  a s s a y .  When p o s s i b l e ,  sam ples  were run in  
d u p l i c a t e .  Im m ediately  f o l l o w i n g  c o l l e c t i o n  o f  th e  serum sam ple,
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i n c i s i o n s  were made a lo n g  each  l o n g i t u d i n a l  a s p e c t  o f  the  b asosp h en o id  
b on e. The p o s t e r i o r  end o f  t h i s  s t r u c t u r e  was th en  fo ld e d  back and the  
a d e n h y p o p h y s is , was d i s s e c t e d  away from the s e l l a  t u r c i c a .  I t  was then  
r a p id ly  w eighed  to  the n e a r e s t  mg on a S a r t o r iu s  a n a l y t i c a l  b a la n c e .  
I f  th e  a d en o h y p o h y s is  c o u ld  n o t  be removed i n t a c t ,  i t  was r e j e c t e d  and 
t h e r e f o r e  n o t  used i n  any g r a v im e t r ic  a n a l y s i s .  F o l lo w in g  the sam pling  
p r o c e d u r e ,  a l l  b o d i e s ,  in c l u d i n g  h e a d s ,  o f  sampled an im als  were w eighed  
t o  th e  n e a r e s t  0 .1  g .  A f t e r  ex p o su re  o f  th e  abdom inal and t h o r a c ic  
c a v i t i e s ,  each  anim al was s t o r e d  in  a 10% b u f fe r e d  fo r m a lin  s o l u t i o n  
f o r  a minimum o f  72 h o u r s .
SERUM PROLACTIN CONCENTRATIONS IN NORMAL AND REPRODUCTIVELY INHIBITED 
MALE AND FEMALE PRAIRIE DEERMICE
To e s t a b l i s h  a b a s e l i n e  fo r  com parison o f  serum l e v e l s ,  th e  
f o l l o w i n g  p roced u re  was u sed :  P ro d u ct io n  c o lo n y  a n im a ls  8 8 -9 6  days o f
ag e  were t r a n s f e r e d  to  th e  e x p e r im e n ta l  rooms where th ey  were removed 
from th e  s i b l i n g  c a g in g  arrangem ent tinder w hich  th ey  had been  r e a r e d .  
They were then  p la c e d  i n d i v i d u a l l y  i n  opaque p l a s t i c  c a g e s  o f  th e  typ e  
d e s c r ib e d  e a r l i e r  Each two-compartment ca g e  housed a n o n s i b l in g  
m a le / f e m a le  p a i r .  The members o f  th e  p a ir  were not p e r m it te d  v i s u a l  or 
t a c t i l e  c o n t a c t  w ith  one a n o th er  but were exp osed  to  o l f a c t o r y  cu es  as  
d e s c r ib e d  b e lo w .  P r io r  to  the in t r o d u c t io n  o f  an anim al in t o  a cage  
compartment, s o i l e d  bedding m a t e r ia l  taken  from th e  cage i n  w hich the
mate o f  th a t  an im al had r e s id e d  fo r  a p er io d  o f  a t  l e a s t  two w eek s ,  was
t r a n s f e r e d  to  th a t  compartment. Thus, each  member o f  a p a ir  was
exp osed  to  th e  u r in e  o f  i t s  mate from th e  f i r s t  moments o f  p a i r i n g .
C o n tr o l  a n im a ls  were d iv id e d  in t o  four  trea tm en t  groups d e s ig n a te d
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a s  Day I through  IV to  i n d i c a t e  the  number o f  days th a t  the anim al was 
exposed  to  the p a ir in g  arrangem ent d e s c r ib e d  ab o v e .  At th e  end o f  each  
24 hour p e r io d ,  an im als  were sw itch ed  from one compartment o f  the cage  
to  the o p p o s i t e  compartment- Thus each  anim al was exposed to  the  
f r e s h l y  s o i l e d  bedding o f  i t s  mate ev er y  24 h o u r s .  T h is  procedure has
been shown by B rad ley  & Terman (19 7 9 ) ,  to  s t im u la t e  e s t r o u s  c y c l in g  i n
f e m a le s .
A l l  sam ples were o b ta in e d  during  a p er io d  co rresp o n d in g  to  3 -5  
hours a f t e r  th e  o n s e t  o f  th e  l i g h t  p e r io d .  C ontro l p a ir s  were p la ced  
i n  each  o f  f i v e  e x p e r im e n ta l  rooms and were l e f t  u n d is tu rb ed  fo r  a t  
l e a s t  18 hours p r io r  to  s a m p l in g . Only one an im al p er  room was sampled  
during a 24 hour p e r io d .  The rem ain ing  member o f  a p a ir  out o f  which a 
sample had been taken  was sampled or d e s tr o y e d  24 hours l a t e r .
Im m ed iate ly  f o l l o w i n g  the sam pling procedure d e sc r ib e d  e a r l i e r ,  
p o s t  mortem v a g in a l  smears u s in g  a d i s t i l l e d  w ater  la v a g e  were  
performed on a l l  c o n t r o l  f e m a le s .  Smears were s t a in e d  fo r  45 s e c  in
Gamco Quick S t a in ,  r in s e d  i n  tap  w a te r ,  d r ie d  and then  read a t  80x to
determ ine v a g in a l  c y t o l o g y .  The c o n t r o l  group th u s  c o n s i s t e d  o f  both  
m ales  and fe m a le s  9 0 -1 0 0  days o f  age  r e p r e s e n t in g  each o f  four  
trea tm en t  grou p s;  1 (2 4  h r s ) ,  1 1 (48  h r s ) ,  111 (7 2  h r s ) ,  and IV(9 6 h r s )  
o f  ex p o su re  to  s o i l e d  bedding o f  the o p p o s i t e  s e x -
P o p u la t io n  a n im a ls  9 0 -1 0 0  days o f  a g e  were marked w ith  an 
u l t r a v i o l e t  s e n s i t i v e  dye (R aytech  I n d u s t r i e s )  2 -3  days p r io r  to  
sa m p lin g .  At the  tim e o f  sam pling  a 40 W UV f l o u r e s c e n t  l i g h t  was 
a c t iv a t e d  p e r m it t in g  ra p id  i d e n t i f i c a t i o n  o f  the  proper an im al.  The 
anim al was q u ic k ly  captured  and sampled by the procedure d e s c r ib e d  
e a r l i e r .  The t o t a l  t im e e l a p s in g  between i d e n t i f i c a t i o n ,  ca p tu re  and
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sam pling  was 30 seco n d s  or l e s s .
The r e p r o d u c t iv e  s t a t u s  o f  a l l  p o p u la t io n  a n im a ls  used was 
d eterm ined  by p h y s i c a l  ex a m in a t io n  o f  each  an im al a t  i n t e r v a l s  n o t  
e x c e e d in g  one m onth. A l l  p o p u la t io n  m ales s e l e c t e d  fo r  sam pling had 
n ev er  been shown to  e x h i b i t  s c r o t a l  t e s t e s .  S e le c t e d  fem a le s  were 
n u l l i p a r o u s  and had n ev er  been observed  to  e x h i b i t  v a g in a l  p e r f o r a t i o n .
STATISTICS
Radioimmunoassay d a ta  was a n a ly ze d  u s in g  a l o g - l o g i t  
t r a n s fo r m a t io n  g e n e r a te d  by th e  RIANAL 7 computer program d e s c r ib e d  by 
D uddelson e t .  a l .  (19 7 2 ) .
G rav im etr ic  and serum p r o l a c t i n  com parison s  were made by 
c a l c u l a t i n g  means and standard  e r r o r s .  N orm ality  o f  the d a ta  
d i s t r i b u t i o n s  was e v a lu a te d  u s in g  th e  Kolgomov-Smirnov t e s t  w h i le  the  
B a r t l e t t ' s  t e s t  was used to  check  f o r  hom ogen eity  o f  v a r i a n c e s .
S in g le  c l a s s i f i c a t i o n  a n a l y s i s  o f  v a r ia n c e  (ANOVA) was u sed  to  
compare means. When s i g n i f i c a n t  h e t e r o s c e d a s t i c i t y  b etw een  groups was 
i n d i c a t e d ,  a K r u sk il  W allace  or Mann-Whitney U t e s t  was perform ed.
P earson  prod u ct  moment c o r r e l a t i o n s  were a l s o  performed betw een  
s e l e c t e d  p a r a m e te r s .  In a l l  c a s e s ,  a p r o b a b i l i t y  o f  l e s s  than 0 .0 5  was 
c o n s id e r e d  s i g n i f i c a n t .
RESULTS
GRAVIMETRIC COMPARISONS
No s i g n i f i c a n t  d i f f e r e n c e s  were ob served  betw een th e  p o p u la t io n s  
u t i l i z e d  i n  t h i s  s tu d y  (A ppend ices  A and B ) . A l l  p o p u la t io n  an im als  
were t h e r e f o r e  c o n s id e r e d  as one s t a t i s t i c a l  group f o r  th e  p u rp oses  o f  
com p arison .
MALES: P o p u la t io n  m ales  showed s i g n i f i c a n t l y  s m a l l e r  a b s o lu t e  and
r e l a t i v e  t e s t e s  w e ig h ts  ( P < 0 .0 0 1 ) ,  a b s o lu t e  and r e l a t i v e  sem in a l  
v e s i c l e  w e ig h ts  (P < 0 .0 0 1 )  and body w e ig h ts  (P < 0 .0 1 )  than  co rr esp o n d in g  
age-m atched  c o n t r o l  a n im a ls .  A b so lu te  and r e l a t i v e  a d r e n a l  w e ig h ts  
were n o t  s i g n i f i c a n t l y  d i f f e r e n t .  A b so lu te  a d en oh yp op h ys is  w e ig h ts  
tended  to  be h e a v ie r  ( P < 0 .1 0 ) ,  w h i le  r e l a t i v e  ad en oh ypop h ys is  w e ig h ts  
were s i g n i f i c a n t l y  h e a v ie r  (P < 0 .0 5 )  among p o p u la t io n  m ales  (T ab le  I ) .
FEMALES: No s i g n i f i c a n t  d i f f e r e n c e s  were ob serv ed  betw een c o n t r o l
f e m a le s  c l a s s i f i e d  e i t h e r  on th e  b a s i s  o f  l e n g t h  o f  exp osu re  to  male  
o l f a c t o r y  s t i m u l a t i o n  (T ab le  I I )  or on ob served  v a g in a l  c y t o lo g y  (T ab le
I I I )  .
P o p u la t io n  fe m a le s  showed s i g n i f i c a n t l y  (P < 0 .0 0 1 )  reduced a b s o lu te  
and r e l a t i v e  ovary w e i g h t s ,  a b s o lu t e  and r e l a t i v e  u t e r in e  w e ig h t s ,  and 
body w e ig h ts  when compared to  c o n t r o l s .  A b so lu te  a d r e n a l  w e ig h ts
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tended  (P < 0 .1 0 )  to  be reduced  w h i le  r e l a t i v e  a d r e n a l  w e ig h ts  were not  
s i g n i f i c a n t l y  d i f f e r e n t .  Both a b s o lu t e  and r e l a t i v e  ad en oh ypop h ysis  
w e ig h ts  were n o t  s i g n i f i c a n t l y  d i f f e r e n t  than  t h o s e  o f  c o n t r o l s  (T a b le
I V ) .  C o n tro l  fe m a le s  tended to  have l i g h t e r  body w e ig h ts  (P < 0 .1 2 )  and 
h e a v ie r  r e l a t i v e  a d r e n a l  w e ig h ts  (P < 0 .1 1 )  than c o n t r o l  m a le s .  No 
s i g n i f i c a n t  d i f f e r e n c e s  were ob served  when p o p u la t io n  m a les  and fe m a le s  
were compared.
RADIOIMMUNOAS SAY
I o d in a t io n
The f i r s t  peak to  emerge d u rin g  th e  f i r s t  p u r i f i c a t i o n  occured  a t  
tube #5 and c o n ta in e d  th e  la b e l e d  p r o t e in  w h i le  the second peak , which  
was s l i g h t l y  l a r g e r  than th e  f i r s t  occu red  a t  tube #10 and c o n ta in e d  
th e  u n r e a c te d  i o d i n e .
The c o n t e n t s  o f  th e  tube making up th e  f i r s t  peak was u t i l i z e d  f o r  
th e  secon d  p u r i f i c a t i o n .  Two peaks a g a in  em erged. The f i r s t  peak ,  
w hich  o c c c u r e d  a t  tube #6 c o n ta in e d  th e  im m unoreactive  mPRL which was 
u t i l i z e d  i n  the  a s s a y .  A s e c o n d ,  s m a l le r  peak occu red  a t  tube #12  
presum ably c o n ta in e d  u n rea c ted  i o d i n e .
A n tib ody  T i t e r s
For th e  f i r s t  a n t ib o d y  t i t e r ,  i n c r e a s i n g  a n t ib o d y  c o n c e n t r a t io n s  
r e s u l t e d  i n  an in c r e a s e d  p e r c e n ta g e  o f  the t o t a l  co u n ts  b e in g  
p r e c i p i t a t e d .  T h is  p e r c e n ta g e  ranged from 59% fo r  a d i l u t i o n  o f  
1 : 2 0 ,0 0 0  t o  16% f o r  a d i l u t i o n  o f  1 : 1 6 0 ,0 0 0 .  A 1 : 5 0 ,0 0 0  d i l u t i o n ,  
w hich p r e c i p i t a t e d  a p p r o x im a te ly  30% o f  the t o t a l  c o u n t s ,  was used in
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the  a s s a y .
In th e  second a n t ib o d y  t i t e r ,  a maximum p r e c i p i t a t i o n  o f  
a n t ig e n - a n t ib o d y  complex o ccu rred  a t  a d i l u t i o n  o f  1 :2 5 .  A d i l u t i o n  o f  
1 : 1 2 .5  gave s i m i l a r  r e s u l t s  w h i le  a d i l u t i o n  o f  1 : 6 .2 5  y ie ld e d  a 
d e c r e a se d  p r e c i p i t a t i o n ,  i n d i c a t i v e  o f  th e  prozone phenomenon. Thus, a 
d i l u t i o n  o f  1 :2 5  was u t i l i z e d  i n  th e  a s s a y .
A ssay  C h a r a c t e r i s t i c s
The d i l u t i o n - r e s p o n s e  c u r v e s  f o r  mPRL and Peromyscus standard  s era  
(PSSER) are  d e s c r ib e d  in  A ppendix'C .
A l o g - l o g i t  t r a n s fo r m a t io n  produced a l i n e a r  standard  cu rve  w ith  a 
s lo p e  o f  - 2 . 6 7 .  Comparison o f  th e  s lo p e  o f  th e  stand ard  cu rve  w ith  th e  
s lo p e  o f  a cu rve  d e r iv e d  from s e r i a l l y  d i l u t e d  Peromyscus stan d ard  s e r a  
dem onstrated  p a r a l l e l i s m  th u s  s u g g e s t in g  im m u n olog ica l s i m i l a r i t y  
betw een th e  stand ard  hormone and th e  n a t i v e  hormone p r e s e n t  in  the  
serum sa m p le s .  R e p l i c a t e  sam ples o f  PSSER w ere run throughout th e  
a s s a y  to  p r o v id e  a measure o f  w i t h in  a s s a y  v a r i a b i l i t y .  The i n t r a a s s a y  
c o e f f i c i e n t  o f  v a r i a t i o n  o f  r e p l i c a t e s  o f  10 sam ples  was 9 %.
SERUM PROLACTIN LEVELS
No s i g n i f i c a n t  d i f f e r e n c e s  were found betw een a n im a ls  (b o th  m ales  
and f e m a le s )  r e s i d i n g  i n  the  d i f f e r e n t  e x p e r im e n ta l  rooms p r io r  to  the  
sam pling  p rocedure  (A ppendix D ) .
In m a le s ,  serum p r o l a c t i n  l e v e l s  r o s e  and then f e l l  as  more 
an im als  were sampled on a g iv e n  d ay . In f e m a le s ,  serum l e v e l s  f e l l ,  
th en  r o s e  and f i n a l l y  r o s e  a g a in .  None o f  the f l u c t u a t i o n s  how ever,
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were s i g n i f i c a n t  (Appendix E)-
MALES: Serum p r o l a c t i n  was s i g n i f i c a n t l y  (P < 0 .0 1 )  reduced  in
p o p u la t io n  m a le s .  In a d d i t i o n ,  serum p r o l a c t i n  c o n c e n t r a t io n s  per u n it  
ad en oh yp op h ys is  w e ig h t  ( r e l a t i v e  p i t u i t a r y  serum p r o l a c t i n )  tended  
( P < 0 . 15) t o  be low er  than when p o p u la t io n  m ales  were compared to  t h e i r  
co rr e sp o n d in g  c o n t r o l s  (T ab le  V ) .
S i g n i f i c a n t  (P < 0 .0 5 )  c o r r e l a t i o n s  betw een  serum p r o l a c t i n  and 
a b s o lu t e  and r e l a t i v e  t e s t e s  w e i g h t s , a b s o lu t e  and r e l a t i v e  sem in a l  
v e s i c l e  w e i g h t s ,  and a b s o lu t e  and r e l a t i v e  ad en oh yp op h ys is  w e ig h ts  were  
ob served  among p o p u la t io n  m ales  (Appendix F) .
Among a l l  m a le s ,  s i g n i f i c a n t  c o r r e l a t i o n s  betw een  serum p r o l a c t i n  
and a b s o lu t e  and r e l a t i v e  t e s t e s  w e ig h ts  ( P < 0 .0 1 ) ,  a b s o lu t e  (P < 0 .0 1 )  
and r e l a t i v e  ( P < 0 .05) s em in a l v e s i c l e  w e ig h t s ,  a b s o lu t e  (P < 0 .0 5 )  and 
r e l a t i v e  (P < 0 .0 1 )  ad en oh yp op h ysis  w e ig h t s ,  and body w e ig h ts  (P < 0 .0 1 )  
were ob served  (Appendix F ) . S i g n i f i c a n t  c o r r e l a t i o n s  betw een  r e l a t i v e  
p i t u i t a r y  serum p r o l a c t i n  and a b s o lu t e  and r e l a t i v e  t e s t e s  w e ig h ts  
(P < 0 .0 0 1 )  and a b s o lu t e  (P < 0 .0 1 )  and r e l a t i v e  (P < 0 .0 0 1 )  s e m in a l  v e s i c l e  
w e ig h ts  were a l s o  o b serv ed  among p o p u la t io n  m ales  (Appendix G ) .
A d d i t i o n a l l y ,  s i g n i f i c a n t  (P < 0 .0 5 )  c o r r e l a t i o n s  betw een r e l a t i v e  
p i t u i t a r y  serum p r o l a c t i n  and a b s o lu t e  and r e l a t i v e  t e s t e s  w e ig h ts  and 
a b s o lu t e  and r e l a t i v e  sem in a l v e s i c l e  w e ig h ts  were ob served  among a l l  
m a le s .  There was a tren d  (P < 0 .0 1 )  towards a c o r r e l a t i o n  betw een  
r e l a t i v e  p i t u i t a r y  serum p r o l a c t i n  and body w e ig h t  (Appendix G ) .
FEMALES: As was th e  c a se  fo r  th e  g r a v im e tr ic  c o m p a r is o n s , no
s i g n i f i c a n t  d i f f e r e n c e s  were ob serv ed  betw een groups o f  c o n t r o l  fe m a le s
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based on v a g in a l  c y t o lo g y  (T ab le  VI) or le n g t h  o f  exp osu re  to  m ale  
o l f a c t o r y  s t i m u l i  (T ab le  V I I ) . No s i g n i f i c a n t  d i f f e r e n c e s  were  
ob serv ed  betw een  m ales  and f e m a le s .
P o p u la t io n  fe m a le s  showed s i g n i f i c a n t l y  (P < 0 .0 5 )  low er  serum 
p r o l a c t i n  v a lu e s  than co rr e sp o n d in g  c o n t r o l  a n i m a l s . R e l a t i v e
p i t u i t a r y  serum p r o l a c t i n  v a lu e s  were n o t  s i g n i f i c a n t l y  d i f f e r e n t  
betw een  p o p u la t io n  and c o n t r o l  a n im a ls  (T a b le  V I I I ) .
A s i g n i f i c a n t  (P < 0 .0 5 )  c o r r e l a t i o n  betw een  serum p r o l a c t i n  and
body w e ig h t  among c o n t r o l  fe m a le s  was o b s e r v e d .  In a d d i t i o n ,  a tren d
tow ards a c o r r e l a t i o n  betw een serum p r o l a c t i n  and a b s o lu t e  ovary  
w e ig h ts  (P < 0 .1 0 )  and a b s o lu t e  u t e r i n e  w e ig h ts  (P < 0 .1 2 )  was ob served  
(Appendix H ) .
Among p o p u la t io n  f e m a le s ,  a s i g n i f i c a n t  (P < 0 .0 0 1 )  n e g a t iv e  
c o r r e l a t i o n  betw een  serum p r o l a c t i n  and body w e ig h ts  was o b s e r v e d .
S i g n i f i c a n t  c o r r e l a t i o n s  were a l s o  o b serv ed  betw een  serum 
p r o l a c t i n  and a b s o lu t e  (P < 0 .0 1 )  and r e l a t i v e  (P < 0 .0 5 )  ovary  w e ig h t s ,  
a b s o lu t e  (P < 0 .0 1 )  and r e l a t i v e  (P < 0 .0 5 )  u t e r in e  w e ig h t s ,  and body  
w e ig h ts  (P < 0 .0 1 )  among a l l  fe m a le s  (Appendix H ) .
A s i g n i f i c a n t  (P < 0 .0 5 )  c o r r e l a t i o n  betw een r e l a t i v e  p i t u i t a r y  
serum p r o l a c t i n  and a b s o lu t e  u t e r i n e  w e ig h ts  was ob served  among c o n t r o l  
fe m a le s  (Appendix I ) .  No o th e r  s i g n i f i c a n t  c o r r e l a t i o n s  were fou n d ,  
a lth o u g h  tr e n d s  were ob served  between r e l a t i v e  p i t u i t a r y  serum 
p r o l a c t i n  i n  c o n t r o l  fe m a le s  and r e l a t i v e  u t e r in e  w e ig h ts  (P < 0 .1 0 )  and 
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G r a v im etr ic  a n a l y s i s  in d ic a t e d  th a t  the  p o p u la t io n  an im als  
u t i l i z e d  i n  t h i s  i n v e s t i g a t i o n  p o s s e s s e d  a d egree  o f  r e p r o d u c t iv e  and 
so m a tic  i n h i b i t i o n  comparable to  th a t  s e e n  in  p r e v io u s  s t u d i e s  (B r a d le y  
& Terman, 1 9 8 1 a , b , c ) .  Gonads and a c c e s s o r y  s t r u c t u r e s  i n  both  s e x e s  
showed s i g n i f i c a n t  r e d u c t io n s  in  a b s o lu t e  and r e l a t i v e  w e ig h t s .  
A drenal w e ig h ts  were n o t  s i g n i f i c a n t l y  d i f f e r e n t  when compared to  
c o n t r o l  a n im a ls .  This  ap p ears  to  be in  concordance  w ith  the r e s u l t s  o f  
Terman (19  69) but i s  i n  c o n t r a s t  w ith  th o se  o f  o t h e r s  in  w hich  a 
s i g n i f i c a n t  r e d u c t io n  in  a d r e n a l  w e ig h ts  was r e p o r te d  (B r a d le y  & 
Terman, 1 9 8 1 a ,b ) .  I t  i s  thu s b e l i e v e d  th a t  t h i s  s tu d y  examined a 
sample r e p r e s e n t i n g  th e  r e p r o d u c t iv e ly  i n h i b i t e d  s t a t e  th a t  has been  
p r e v i o u s ly  o b serv ed  in  t h e s e  a n im a ls .
E v a lu a t io n s  o f  the  p r o l a c t i n  (PRL) s t a t u s  o f  an a n im a l,  
p a r t i c u l a r l y  d e te r m in a t io n s  o f  serum c o n c e n t r a t i o n s ,  a r e  c o m p lic a te d  by 
th e  ex trem e s e n s i t i v i t y  o f  t h i s  hormone to  th e  m o d u la tin g  i n f l u e n c e s  o f  
both  e x t e r n a l  and i n t e r n a l  f a c t o r s .  The e f f e c t s  o f  s t r e s s  on serum PRL 
c o n c e n t r a t io n s  have been w e l l  docum ented. Exposure to  e th e r  fumes (C hi  
& S h in ,  1 9 7 8 ) ,  a n o v e l  environm ent ( S e g g ie  & Brown, 1 9 7 5 ) ,  and th e  
d is tu r b a n c e  s t r e s s  o f  g e n t l e  h a n d lin g  (D o h ler  e t  a l .  19 77) have a l l  
been r e p o r te d  to  ca u se  ra p id  i n c r e a s e s  in  serum PRL l e v e l s .  B ecause o f  
t h i s ,  c o n s id e r a b le  c a r e  must be taken  when sam pling  so th a t  serum 
l e v e l s  o b ta in e d  are  not unduly in f lu e n c e d  by the  sam pling  s i t u a t i o n .
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The r e p r o d u c t iv e  s t a t u s  o f  fe m a le s  has a l s o  been shown to e x e r t  
profound i n f l u e n c e s  on serum PRL l e v e l s .  Large peaks in  serum PRL have  
been c o n s i s t e n t l y  r e p o r te d  on th e  a f te r n o o n  o f  p r o e s t r u s  (B u tch er  e t  
a l . ,  1974; E sb er  e t  a l . ,  1 9 7 6 ) .  Some s t u d i e s  have a l s o  re p o r te d  
s m a l le r  peaks on th e  a f t e r n o o n  o f  e s t r u s  (E sb er  e t  a l . ,  1976; R ie g l e  & 
M e ite s ,  1 9 7 6 ) .
With th e  e x c e p t io n  o f  th e  a f te r n o o n  o f  p r o e s t r u s ,  c i r c a d ia n  
v a r i a t i o n s  appear  to  be more prom inent i n  m a le s .  Normal m ales  
t y p i c a l l y  show s p o r a d ic  s e c r e t i o n  w ith  d iu r n a l  s u r g e s  som etim es b e in g  
e v id e n t  (C o cch i  e t  a l . ,  1976; M a tth e ij  & S w a r t s , 1978; Shin  & C hi,
1 9 7 9 ) .  In  t h i s  s p e c i e s ,  Thompson & B ra d le y  (1 9 7 8 )  r e p o r te d  a peak n in e  
hours a f t e r  th e  o n s e t  o f  dark ness  and a n a d ir  f i v e  hours a f t e r  th e  
b e g in n in g  o f  th e  l i g h t  p e r i o d .
Any sam p lin g  scheme sh ou ld  a t te m p t  to  c o n t r o l  a s  many o f  t h e s e  
v a r i a b l e s  a s  p o s s i b l e .  The i n t e n t  o f  th e  d e s ig n  p r e s e n te d  h ere  was to  
o b ta in  sam ples a t  a t im e when serum f l u c t u a t i o n s  were l i k e l y  to  be 
m in im al,  w h i l e ,  a t  th e  same t im e ,  r e d u c in g  the  s t r e s s  a s s o c i a t e d  w ith  
th e  sam pling  p r o c e d u r e .
P r e v io u s  s t u d i e s  have u t i l i z e d  a c o n t r o l  p a ir i n g  arrangem ent in  
which m ales  and fe m a le s  were m a in ta in ed  in  w ir e  bottom  c a g e s  
com p artm en ta lized  by a hardware c l o t h  p a r t i t i o n .  T his  p e r m it te d  
o l f a c t o r y ,  v i s u a l ,  and a u d i to r y  w h i le  e x c lu d in g  t a c t i l e  s t i m u l a t i o n .  
Both members o f  a p a ir  appeared to  be m u tu a l ly  s t im u la t e d  w h i le  the  
c o m p l i c a t io n s  o f  preganancy  w ere a v o id ed  (A lb e r t s o n  e t  a l . ,  19 7 5 ) .  I t  
h a s ,  h ow ever, been  r e p o r te d  th a t  m a in tenan ce  o f  a n im a ls  in  w ire  bottom  
c a g e s  r e s u l t s  i n  e l e v a t e d  plasma c o r t i c o s t e r o n e  c o n c e n t r a t i o n s ,  a 
r e sp o n se  i n d i c a t i v e  o f  s t r e s s  ( R i l e y  e t  a l . ,  1 9 8 1 ) .  For t h i s  r e a s o n ,
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an a l t e r n a t e  arrangem ent o f  s w i t c h in g  members o f  a p a ir  d a i l y  t o  the  
o p p o s i t e  s i d e  o f  an opaque p l a s t i c  ca g e  th a t  c o n ta in e d  th e  s o i l e d  
b ed d in g  o f  the o p p o s i t e  s e x  was em ployed . T his p ro ced u re ,  i t  was 
b e l i e v e d ,  would r e s u l t  i n  m utual s t i m u l a t i o n ,  a s  shown by B rad ley  & 
Terman (19 7 9 ) ,  w h i le  m in im iz in g  the  s t r e s s  to w hich th e  a n im a ls  were 
e x p o s e d .
Rapid d e c a p i t a t i o n  e l im in a t e d  th e  need f o r  a n e s t h e s i a .  A lthough  
th e  b lood  volume o b ta in e d  by t h i s  method was somewhat l e s s  than th a t  
y i e l d e d  by laparatom y f o l l o w i n g  e t h e r  a n e s t h e s i a ,  i t  was the method o f  
c h o i c e  s i n c e  i t  reduced th e  t im e r e q u ir e d  to  o b t a in  a sample by a s  much 
a s  e i g h t y  f i v e  p e r c e n t .  D e c a p i t a t io n  how ever, has been found to  a l t e r  
serum PRL l e v e l s  in  o th e r  r a t s  p r e s e n t  d u r in g  a sam pling  s e s s i o n  (Harms 
e t  a l . ,  1 9 7 5 ) ,  th u s  p rod u cin g  an ord er  o f  s a c r i f i c e  e f f e c t  when more 
than  one anim al was sa m p led . To a v o id  t h i s , o n ly  one sample was taken  
i n  a g iv e n  e x p e r im e n ta l  room on any g iv e n  day. So th a t  a n im a ls  would  
be a s  q u ie s c e n t  a s  p o s s i b l e ,  e x p e r im e n ta l  rooms were n o t  e n te r e d  fo r  a 
p e r io d  o f  a t  l e a s t  e i g h t e e n  h ou rs p r io r  to  a sc h ed u led  sam pling  
s e s s i o n .
The t im e ch osen  fo r  o b t a in in g  sam ples correspon d ed  to  a p er io d  
betw een  t h r e e  and f i v e  hours a f t e r  th e  o n s e t  o f  th e  l i g h t  p e r io d .  
Serum PRL d uring  t h i s  p e r io d  has been shown to be low and s t a b l e  
r e g a r d l e s s  o f  th e  r e p r o d u c t iv e  s t a t u s  o f  the an im al (Sm ith  e t  a l . ,  
1975; M ic h a e l ,  19 7 6 ) .
The sam pling  p ro ced u res  o u t l i n e d  h ere  were b e l i e v e d  to  o f f e r  the  
b e s t  o p p o r tu n i ty  to  d em o n str a te  b a s a l  l e v e l s  o f  serum p r o l a c t i n  th a t  
co u ld  s e r v e  a s  i n d i c e s  o f  cam parison  betw een c o n t r o l  and p o p u la t io n  
i n h i b i t e d  an im als  .
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The a b s o lu t e  v a lu e s  o f  serum PRL c o n c e n t r a t io n s  are  h ig h ly  s p e c i e s  
and s t r a i n  d ep en d en t .  The r e s u l t s  o b ta in e d  h ere  i n d i c a t e  th a t  PRL 
l e v e l s  in  a n im a ls  sampled by d e c a p i t a t i o n  a re  low er  i n  Peromyscus than  
i n  r a t s  (D o h ler  e t  a l . ,  19 7 7 ) ,  ham sters  (B o rer  e t  a l . ,  1 9 8 2 ) ,  and most  
s t r a i n s  o f  m ice  (S in h a  e t  a l . , 1 9 7 5 ) .  S im i la r  l e v e l s ,  how ever , were 
found by S inha & V anderlaan  (1 9 8 2 )  i n  m ice u s in g  the same a s s a y  
employed h e r e .  The p r e v io u s  r e p o r t  o f  Thompson & B rad ley  (19 78) found  
much h ig h e r  l e v e l s  i n  m a les  o f  t h i s  s p e c i e s  but t h i s  i s  l i k e l y  to  be 
a t t r i b u t a b l e  to  th e  f a c t  th a t  sam ples  were taken  by laparotom y under  
e t h e r  a n e s t h e s i a  as w e l l  a s  th e  f a c t  th a t  a d i f f e r e n t ,  l e s s  s e n s i t i v e  
a s s a y  sy stem  was u t i l i z e d .  The low leve ls"  o b ta in e d  h ere  s u g g e s t  t h a t  
b a s a l  l e v e l s  were examined i n  t h i s  i n v e s t i g a t i o n .
A n a ly s i s  o f  th e  serum sam ples o b ta in e d  by t h e s e  methods in d ic a t e d  
th a t  serum PRL l e v e l s  were reduced  i n  r e p r o d u c t iv e ly  i n h i b i t e d  a n im a ls  
s u g g e s t i n g  th a t  a d e f i c i e n c y  o f  PRL may e x i s t  among p o p u la t io n  m ales  
and fe m a le s  r e l a t i v e  to  t h e i r  r e s p e c t i v e  c o n t r o l s .  M ales showed a 
g r e a t e r  im pairm ent than f e m a le s .  T h is  may r e f l e c t  th e  s u g g e s te d  
g r e a t e r  c a p a c i t y  o f  the  fe m a le  h y p o p h y s is  to  s e c r e t e  PRL (G udelsky & 
P o r t e r ,  1 9 8 1 ) .
The q u e s t io n  o f  w hether or n o t  PRL p la y s  any r o l e  in  m od u la tin g  
th e  r e p r o d u c t iv e  i n h i b i t i o n  se e n  i n  d eerm ice  i s  perhaps b e s t  a d d resse d  
by c o n s id e r i n g  th e  d i r e c t  e f f e c t s  o f  normal and p a t h o l o g i c a l  s e c r e t i o n  
on r e p r o d u c t io n  a s  w e l l  a s  th e  e f f e c t s  o f  PRL on th e  e n d o c r in e  ax es  
t h a t  i n f l u e n c e  th e  r e p r o d u c t iv e  p r o c e s s .  The i n t e r r e l a t i o n s h i p s  
between PRL and the p i t u i t a r y - g o n a d a l , t h y r o id ,  and a d ren a l a x e s ,  as  
w e l l  a s  i t s  d i r e c t  e f f e c t s  on th e  p h y s io lo g y  o f  th e  r e p r o d u c t iv e  organ s  
w i l l  be c o n s id e r e d .  In  a d d i t i o n ,  the  p o s s i b l e  c o n n e c t io n  betw een the
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proposed  r o l e  o f  PRL I n  th e  p u b e r ta l  p r o c e s s  and the i n h i b i t i o n
ob serv ed  i n  t h e s e  a n im a ls ,  w i l l  be d i s c u s s e d .
W ithout d o u b t ,  th e  b e s t  known f u n c t io n  o f  PRL in  mammals i s  in  th e  
c o n t r o l  o f  l a c t a t i o n .  I t  has become i n c r e a s i n g l y  apparen t h ow ever,  
th a t  t h i s  hormone e x e r t s  a number o f  extramammotrophic e f f e c t s  and th a t
many o f  t h e s e  are  e s s e n t i a l  fo r  r e p r o d u c t io n .
The P i t u i ta r y -G o n a d a l  A x is :  C r i t i c a l  to  th e  o p e r a t io n  o f  any
mammalian system  o f  r e p r o d u c t io n  i s  th e  m ain ten ance  o f  th e  f u n c t i o n a l  
i n t e g r i t y  o f  th e  p i t u i t a r y - g o n a d a l  a x i s  and i t s  p r i n c i p l e  e n v o y s ,  the  
p i t u i t a r y  g o n a d o tr o p in s .  T hese are  th e  t r o p h ic  hormones o f  th e  t e s t e s  
and o v a r i e s  and s i t u a t i o n s  in  w hich t h e i r  a c t i o n s  or s e c r e t i o n  a re  
compromised can le a d  t o  d e l e t e r i o u s  e f f e c t s  on r e p r o d u c t io n .
The r e g u l a t i o n  o f  g o n a d o tro p in  s e c r e t i o n  i s  complex and 
in c o m p le t e ly  u n d e r s to o d .  E s s e n t i a l l y ,  t h e i r  r e l e a s e  from the  p i t u i t a r y  
i s  th e  r e s u l t  o f  th e  s e c r e t i o n  o f  g o n a d o t r o p in - r e le a s in g  hormone (GnRH) 
from n eurons  r e s i d i n g  i n  the  hypothalam us (K n o b i l , 1 9 8 0 ) .  I t  ap pears  
t h a t  GnRH i s  th e  prim ary r e g u la to r  o f  th e  s e c r e t i o n  o f  both  
g o n a d o tr o p in s  but i t s  e f f e c t  on LH i s  much g r e a t e r  than th a t  on FSH 
(McCann, 1 9 8 3 ) .  The mode o f  p r e s e n t a t i o n  o f  GnRH to  the p i t u i t a r y  
s t r o n g l y  i n f l u e n c e s  i t s  s e c r e t o r y  r e sp o n se  (Wise e t  a l . ,  1 9 7 9 ) .  
P u l s a t i l e  GnRH r e l e a s e  r e s u l t s  in  LH s e c r e t i o n  w h i le  more pro longed  
r e l e a s e  h as  a g r e a t e r  in f l u e n c e  on the s e c r e t i o n  o f  FSH (Bau & 
B a r r a c lo u g h ,  1978; McCann, 1 9 8 3 ) .  A lthough  I t  has n o t  been  
e s t a b l i s h e d ,  th e  e x i s t e n c e  o f  a s e p e r a t e  F S H -r e le a s in g  f a c t o r  s e p e r a t e  
from GnRH has a l s o  n o t  been ru le d  out (S ch w a r tz ,  1 9 8 3 ) .
A d d i t io n a l  s e l e c t i v e  c o n t r o l  o f  FSH s e c r e t i o n  i s  m ed iated  v ia  th e  
r e l e a s e  o f  i n l i i b i n  or i n h i b i n - l i k e  m a t e r i a l s  from th e  gonads
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(Franchim ont e t  a l . ,  1 9 8 3 ) .  I t  has been s u g g e s t e d  th a t  t h e s e  f a c t o r s  
a re  a t  l e a s t  p a r t i a l l y  r e s p o n s i b l e  f o r  s u p p r e s s in g  FSH s e c r e t i o n  in  th e  
a b s e n c e  o f  s i g n i f i c a n t  e f f e c t s  on LH (Cam pbell & Sch w artz , 1979; 
Sum m erville  & Sch w artz ,  1 9 8 1 ) .
A h i g h l y  s i g n i f i c a n t  a s p e c t  o f  th e  c o n t r o l  o f  g o n ad otop in  
s e c r e t i o n  c o n cer n s  th e  feed b a ck  e f f e c t s  e x e r t e d  by th e  s e x  s t e r o i d s .  
E str o g e n s  e x e r t  a b ip h a s i c  a c t io n  on GnRH s e c r e t i o n  (B a rra c lo u g h  e t  
a l . ,  1 9 7 9 ) .  A n e g a t i v e ,  feed b a ck  e f f e c t  m ed ia ted  v i a  n o r e p in e p h r in e  
(Raum e t  a l . ,  1 9 8 0 ) ,  a s  w e l l  as  a p o s i t i v e  feed b a ck  e f f e c t  in  w hich  
e s t r o g e n s  t r i g g e r  th e  p r e o v u la to r y  s u rg e  o f  g o n a d o tr o p in s ,  ap p ears  to  
e x i s t  (B a r r a c lo u g h  e t  a l . ,  1 9 7 9 ) .  T h is  was con firm ed  when i t  was found  
th a t  a d m in i s t r a t io n  o f  an e s t r a d i o l  a n t ib o d y  to  r a t s  on th e  day p r io r  
to  p r o e s t r u s  r e s u l t e d  i n  a co m p le te  s u p p r e s s io n  o f  th e  p r e o v u la to r y  
s u r g e s  o f  g o n a d o tr o p in s  and PRL ( N e i l l  e t  a l . ,  1 9 7 0 ) .  T e s t o s t e r o n e  
a l s o  e x e r t s  a n e g a t i v e  feed b a ck  e f f e c t  on g o n a d o tro p in  s e c r e t i o n  
(Ramirez & McCann, 1 9 6 5 ) .  The p r e c i p i t o u s  r i s e  o f  g o n a d o tr o p in s  
ob serv ed  f o l l o w i n g  c a s t r a t i o n  presum ably r e s u l t s  from th e  removal o f  
th e  i n h i b i t o r y  e f f e c t s  o f  the  gon ad a l s t e r o i d s  and i n h i b i n  on 
g o n a d o tro p in  r e l e a s e  ( S w e r d lo f f  e t  a l . , 1 9 7 1 ) .
Perhaps a n o th e r  mechanism by w hich  g o n a d o tro p in  s e c r e t o r y  a c t i v i t y  
may be c o n t r o l l e d  i s  through  th e  m od u la t io n  o f  p i t u i t a r y  GnRH r e c e p t o r  
numbers. S i g n i f i c a n t  v a r i a t i o n s  occu r  d u rin g  the e s t r o u s  c y c l e  
(C la y to n  e t  a l . ,  1 9 8 0 ) ,  p regn an cy , and l a c t a t i o n  (C la y to n  & C a t t ,  1981)  
i n  th e  r a t .
A lth ou gh  h y p o th a la m ic  GnRH neurons a re  in h e r e n t l y  c a p a b le  o f  
p u l s a t i l e  s e c r e t i o n ,  i t  ap p ears  th a t  a number o f  n e u r a l  and e n d o c r in e  
in p u t s  a r e  c a p a b le  o f  i n f l u e n c i n g  t h e i r  a c t i v i t y  (K n o b il ,  1 9 8 0 ) .  Most
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r e l e v a n t  to  a c o n s id e r a t i o n  o f  a r e l a t i o n s h i p  betw een PRL and 
g o n a d o tro p in  s e c r e t i o n  are  th e  rep o r te d  a c t i o n s  o f  tu b e r o in fu n d ib u la r  
dopam inerg ic  neurons on th e  s e c r e t i o n  o f  th e s e  horm ones. The r o l e  o f  
dopamine a s  th e  p u t a t i v e  p r o l a c t i n  i n h i b i t i n g  f a c t o r  i s  w e l l  
e s t a b l i s h e d  (MacLeod, 1 9 7 6 ) .  I t  h as  a l s o  been shown th a t  dopamine 
i n h i b i t s  GnRH r e l e a s e  (Drouva & G a l lo ,  1976; Beck e t  a l . ,  1 9 7 8 ) .  The 
f in d i n g  t h a t  PRL s t i m u l a t e s  dopamine tu rn o v er  (O lso n  e t  a l . ,  1972;  
Gudelsky e t  a l . ,  1976; Hohn & W uttke, 1978) has le d  to  th e  s u g g e s t io n  
th a t  th e  m ost l i k e l y  a c t i o n  o f  PRL on g o n a d o tro p in  s e c r e t i o n  i s  
m ed ia ted  v i a  dopamine (Wuttke e t  a l . ,  1 9 8 0 ) .
A lthough  n o t  f i r m ly  e s t a b l i s h e d ,  i t  h a s  been proposed  th a t  
e l e v a t e d  PRL r e s u l t s  in  in c r e a s e d  l e v e l s  o f  dopamine w hich a c t  to  
i n h i b i t  the  h y p o th a la m ic  d is c h a r g e  o f  GnRH. T h is ,  i n  tu r n ,  may le a d  to  
a r e d u c t io n  i n  both  g o n a d o tr o p in s  (M cN e il ly  e t  a l . ,  1 9 8 0 ) ,  but LH seems  
t o  be p a r t i c u l a r l y  a f f e c t e d  (L a ch e ln  e t  a l . ,  1977: Bartke e t  a l . ,
1981, Evans e t  a l . , 1982; Waeber e t  a l . ,  1 9 8 3 ) .
At th e  same t im e  some o th e r  f a c t o r  such as  th e  s e r o t o n e r g i c  
a c t i v i t y  s een  d u r in g  l a c t a t i o n  (Waeber e t  a l . ,  1983) a c t s  to  a n ta g o n iz e  
th e  i n h i b i t o r y  i n f l u e n c e  o f  dopamine on PRL s e c r e t i o n  th u s  m a in ta in in g  
e l e v a t e d  l e v e l s .  P ro lon ged  exp osu re  to  e l e v a t e d  PRL l e v e l s  a l s o  
ap pears  to  su p p re ss  p i t u i t a r y  r e s p o n s iv e n e s s  to  GnRH (Waeber e t  a l . , 
1 9 8 3 ) ,  p o s s i b l y  by r e d u c in g  GnRH r e c e p t o r  c o n te n t  (M a r c h e tt i  & L a b r ie ,  
1982) .
The mechanism o u t l in e d  above would accou n t f o r  the ob served  
in v e r s e  r e l a t i o n s h i p  s een  betw een  the s e c r e t i o n  o f  t h e s e  hormones 
d u rin g  p h y s i o l o g i c a l  or p a t h o l o g i c a l  e l e v a t i o n s  o f  PRL s e c r e t i o n .  (Lu 
e t  a l . , 1976; Sm ith , 1 9 7 8 ) .  I t  has a l s o  been s u g g e s te d  th a t  t h i s  i s
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the  b a s i s  o f  the in h i b i t o r y  e f f e c t s  o f  PRL on the normal 
p o s t - c a s t r a t i o n  r i s e  seen  in  the gon a d o tro p in s  (G randison  e t  a l . , 
19 77) .
In c o n t r a s t  to  th e s e  in h i b i t o r y  e f f e c t s ,  PRL has a l s o  been shown 
to  s t im u la t e  FSH s e c r e t i o n  (B artke  e t  a l . ,  1 9 7 7 ) .  The mechanism of  
t h i s  a c t i o n  i s  unknown but i t  appears to be in d ep en d en t o f  the t e s t e s  
and a d r e n a ls  (B artke  e t  a l . ,  1 9 8 1 ) .
W hile the  m ost im portant r e l a t i o n s h i p  between PRL and gon ad otrop in  
s e c r e t i o n  p rob ab ly  i s  r e f l e c t e d  in  the i n h i b i t o r y  e f f e c t s  o f  e l e v a t e d  
PRL l e v e l s ,  e f f e c t s  o f  g o n a d o tro p in s  on PRL s e c r e t i o n  may a l s o  be 
s i g n i f i c a n t .  The r e p o r te d  GnRH s t im u la t io n  o f  PRL r e l e a s e  v i a  the  
s u p p r e ss io n  o f  dopamine (C asper & Yen, 1981) i s  o n ly  one o f  a number o f  
p o s s i b l e  mechanisms th a t  may u l t i m a t e l y  prove to  have a p h y s i o l o g i c a l  
r o l e .
B rad ley  & Terman (1 9 8 1 a )  rep orted  th a t  FSH was s i g n i f i c a n t l y  
e l e v a t e d  i n  both  m ales  and fem a le s  from p o p u la t io n s ,  w h i le  LH was 
s i g n i f i c a n t l y  reduced in  p o p u la t io n  f e m a le s .  They concluded  th a t  the  
reduced LH l e v e l s  were p rob ab ly  due to  th e  f a i l u r e  o f  p o p u la t io n  
fe m a le s  to  undergo p r e o v u la to r y  su r g e s  o f  t h i s  hormone.
I t  seems r e a s o n a b le  th a t  th e  gon ad otrop in  p r o f i l e  o f  th e s e  an im als  
i s  s im p ly  r e f l e c t i v e  o f  a p r e p u b e r ta l  s t a t e  o f  d eve lop m en t.  In the  
normal c o u r s e  o f  developm ent in  r a t s ,  LH te n d s  to  in c r e a s e  g r a d u a l ly  
w ith  a g e ,  w h i le  FSH i s  h ig h e r  d u rin g  the p r e p u b e r ta l  p e r io d ,  d e c l i n i n g  
w ith  the o n s e t  o f  gonadal m a tu ra tion  (S w e r d lo f f  e t  a l . ,  1971; 
N e g r o -V ila r  e t  a l . ,  19 7 2 ) .  In m a le s ,  c r y p to r c h ism ,  which r e s u l t s  in  
the  d e s t r u c t io n  o f  the germ inal e p i t h e l iu m ,  p reven ted  the p u b e r ta l  
d e c l i n e  o f  FSH. This e f f e c t  i s  presumably due to  a la c k  o f  the r e l e a s e
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o f  i n h i b i n  from th e  compromised t e s t e s  (S w e r d lo f f  e t  a l . ,  19 7 1 ) .
The e l e v a t e d  FSH l e v e l s  s e e n  i n  both  s e x e s  o f  i n h i b i t e d  an im als  i s  
th u s  l i k e l y  due to  a la c k  o f  n e g a t i v e  feed b ack  e f f e c t s  o f  both  i n h ib in  
and gonadal s t e r o i d s  produced by t h e i r  u n d erd eve lop ed  gon ad s.
G iven t h e s e  r e s u l t s ,  a s  w e l l  as  th e  app arent la c k  o f  an e f f e c t  o f  
su p p re ssed  PRL s e c r e t i o n  on g o n a d o tro p in  l e v e l s  (Waeber e t  a l . ,  1 9 8 3 ) ,  
i t  seem s u n l i k e l y  th a t  th e  h y p o p r o la c t in e m ia  s u g g e s te d  by the p r e s e n t  
s tu d y  i s  r e s p o n s i b l e  fo r  m e d ia t in g  the  d is t u r b a n c e s  in  gon a d o tro p in  
s e c r e t i o n  d em on stra ted  in  t h e s e  a n im a ls .  A more l i k e l y  r o l e  f o r  
reduced PRL l e v e l s  m ight be r e f l e c t e d  in  d i r e c t  e f f e c t s  o f  t h i s  hormone 
on the  m ale and fem a le  r e p r o d u c t iv e  sy s te m .
The Gonads and A c c e s s o r y  O rgans: In m a les ,  s p e c i f i c  PRL r e c e p t o r s
have been d em on stra ted  i n  t e s t i c u l a r  L eydig  c e l l s  o f  th e  ra t  (Charreau  
e t  a l . ,  1 9 7 7 ) .  The a d m in is t r a t io n  o f  LH ap p ears  to  in c r e a s e  t h e i r  
numbers ( K e l ly  e t  a l . , 1 9 8 0 ) .  An u n d e rs ta n d in g  o f  th e  e f f e c t s  o f  PRL 
on th e  t e s t e s  r e s u l t  from o b s e r v a t io n s  o f  c o n d i t i o n s  under which  
t e s t i c u l a r  f u n c t io n  i s  com prom ised.
In h e r e d i t a r y  growth hormone and PRL d e f i c i e n t  dwarf m ic e ,  Bartke  
(19 65, 19 66) d em on stra ted  th a t  PRL tre a tm e n t  co u ld  r e s t o r e  f e r t i l i t y  to  
t h e s e  a n im a ls  as  w e l l  as  l e a d  t o  in c r e a s e d  t e s t i c u l a r  w e ig h ts  (Bohnet & 
F r i e s e n ,  1 9 7 6 ) .  A s l i g h t ,  but s i g n i f i c a n t ,  enhancement o f
s p e r m a to g e n e s is  was a l s o  found (B a r tk e ,  1971b ).  In a d d i t i o n ,  PRL was 
found to  in c r e a s e  serum FSH l e v e l s  and to  augment th e  i n  v i t r o  r e sp o n se  
o f  th e  t e s t e s  to  hCG (B artke  e t  a l . ,  1 9 7 7 ) .  P r o l a c t i n  s t im u la t io n  o f  
PRL and LH r e c e p t o r s  has a l s o  been dem onstated  (Bohnet & F r ie s e n ,  
1 9 7 6 ) .
E xposure o f  m ale g o ld e n  h am sters  to  s h o r t  p h o to p e r io d s  r e s u l t s  in
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testicular atrophy reduced testosterone, testicular LH binding, and 
spermatogenesis. Prolactin treatment has been shown to completely 
reverse these observed regressions (Bartke et al . ,  1975; Bex & Bartke, 
19 77; Bex et al . , 1978)
S t u d ie s  o f  t h e s e  m odel sy stem s  en a b led  th e  e l u c i d a t i o n  o f  th e  
im p o rta n t  r o l e s  o f  a hormone th a t  was fo r m e r ly  thought to  be  
i n c o n s e q u e n t ia l  t o  m ale  r e p r o d u c t iv e  p r o c e s s e s .
It appears that the direct effects of PRL on the normally 
functioning male reproductive system are the result of PRL stimulation 
of Leydig cells, potentiation of the actions of androgens and 
maintenance of testicular LH receptors (Bartke & Lloyd, 1970; Bartke,
1 9 8 0 ) .  These effects are mediated at the level of the testes and the 
accessory organs.
In  th e  t e s t e s ,  PRL prom otes th e  a ccu m u la t io n  o f  e s t e r i f i e d  
c h o l e s t e r o l  (B a r tk e ,  1971a; S h e r i f f  & G o v in d a ra ju lu ,  1 9 7 6 ) ,  as  w e l l  as  
enh an ces th e  a c t i v i t y  o f  1 7 b -h y d r o x y s te r o id  d eh yd rogen ase  (Musto e t  
a l . ,  1 972 )  and 3 b ^ h y d r o x y ster o id  dehydrogen ase  (H a f ie z  e t  a l . ,  1971,  
B a r tk e ,  1 9 7 6 ) ,  two o f  th e  enzymes in v o lv e d  i n  t e s t i c u l a r  
s t e r o i d o g e n e s i s .  S u p p re ss io n  o f  PRL red u ces  th e  c o n c e n t r a t io n  o f  
e s t e r i f i e d  c h o l e s t e r o l  i n  th e  t e s t e s  bu t d o es  n o t  a f f e c t  t e s t e s  w e ig h t  
(B a r tk e ,  1 9 7 4 ) .  PRL may a l s o  p la y  a r o l e  i n  s t im u la t in g  t e s t o s t e r o n e  
s y n t h e s i s  i s  normal men (Rubin e t  a l . ,  1 9 7 6 ) .  W hile e l e v a t e d  l e v e l s  
may ca u se  an i n h i b i t i o n  o f  the  5 a -r e d u c ta s e  m ed ia ted  c o n v e r s io n  o f  
t e s t o s t e r o n e  t o  th e  a c t i v e  m e t a b o l i t e  d ih y d r o t e s t o s t e r o n e  (DHT) 
(M agrin i e t  a l . ,  1 9 7 6 ) ,  th e r e  a l s o  may be a r o l e  f o r  p h y s i o l o g i c a l  
l e v e l s  o f  PRL i n  en h an cin g  t h i s  c o n v e r s io n  (Shah & S h eth ,  1 9 7 9 ) .
Prolactin has been shown to augment the effects of LH on
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t e s t o s t e r o n e  s y n t h e s i s  and sp e r m a to g e n e s is  but was r e p o r te d  to  have  
l i t t l e  e f f e c t  when a d m in is te r e d  a lo n e  (H a i f e z  e t  a l . ,  1972; B a r tk e ,  
1 9 7 4 ) .  In hyp ophysectom ized  r a t s ,  PRL i n c r e a s e s  the  a b i l i t y  o f  th e
t e s t e s  to  produce t e s t o s t e r o n e  in  r e sp o n se  to  LH (B a rtk e  e t  a l . ,  1 9 7 8 ) .
P r o l a c t i n  trea tm en t  has a l s o  been found to  in c r e a s e  th e  c o n c e n t r a t io n s  
o f  LH r e c e p t o r s  in  the t e s t e s  o f  dwarf m ice  (Bohnet & F r i e s e n ,  1 9 7 6 ) ,  
h a m sters  (Bex & B a r tk e ,  1977) and hypophysectom ized  r a t s  (Z ip f  e t  a l . ,
1 9 7 8 ) .  A d i r e c t  s t im u la t o r y  e f f e c t  on the number o f  LH r e c e p t o r s  i n  
th e  L eyd ig  c e l l s  o f  th e  r a t  h as  a l s o  been re p o r te d  (P u r v is  e t  a l . ,
1 9 7 9 ) .  These r e s u l t s  s u g g e s t  th a t  m a in ten an ce  o f  t e s t i c u l a r  LH 
r e c e p t o r s  i s  a t  l e a s t  p a r t i a l l y  dependent on PRL. A r o l e  fo r  FSH has  
a l s o  been proposed  (O d e l l  e t  a l . ,  19 7 4 ) .  P r o l a c t i n  a p p a r e n t ly  a c t s  to  
i n h i b i t  LH-induced r e c e p to r  d o w n -r e g u la t io n  th a t  o c cu rs  f o l l o w i n g  
exongenous a d m in i s t r a t io n  o f  LH (Z ip f  e t  a l . , 1 9 7 8 ) .
S p e c i f i c  PRL b in d in g  has a l s o  been d em on stra ted  in  th e  v e n t r a l  and 
d o r s o l a t e r a l  p r o s t a t e  o f  th e  r a t  (Aragona & F r i e s e n ,  19 75; Aragona e t  
a l . ,  19 77) and man (Keenan e t  a l . ,  1979) a s  w e l l  as  i n  the sem in a l
v e s i c l e  o f  th e  r a t  (B arkey e t  a l . ,  1 9 7 7 ) .  A p p a r e n t ly ,  PRL i n c r e a s e s
th e  a f f i n i t y  o f  th e  p r o s t a t e  f o r  t e s t o s t e r o n e  w h i le  t e s t o s t e r o n e  
i n c r e a s e s  PRL b in d in g  to  th e  same organ (K le d z ik  e t  a l . ,  1 9 7 6 ) .
A r o l e  f o r  PRL i n  th e  s t im u la t io n  o f  a c c e s s o r y  organ  growth i s  
s u g g e s te d  by f i n d i n g s  w hich i n d i c a t e  th a t  PRL a d m in is t r a t io n  to  i n t a c t  
m ice i n c r e a s e s  b o th  sem in a l v e s i c l e  and a n t e r io r  p r o s t a t e  w e ig h ts  
(Keenan e t  a l . ,  1 9 8 1 ) ,  w h i le  i t s  s u p p r e s s io n  l e a d s  to  r e d u c t io n s  in
se m in a l  v e s i c l e  w e ig h ts  (B a r tk e ,  1 9 7 4 ) .  Other s t u d i e s  how ever, s u g g e s t  
th a t  PRL a lo n e  h as  no e f f e c t  on a c c e s s o r y  organ  w e ig h ts  in  the mouse 
but t h a t  i t  d o es  augment th e  e f f e c t s  o f  t e s t o s t e r o n e  on th e s e
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s t r u c t u r e s  (Keenan & Thomas, 1 9 7 5 ’ Keenan e t  a l . ,  1 9 8 1 ) .  S tu d ie s  by 
N e g r o -V ila r  e t  a l .  (1 9 7 7 )  however, are  s u p p o r t iv e  o f  a d i r e c t  
s t im u la t o r y  r o l e  f o r  PRL on b o th  the  t e s t e s  and a c c e s s o r y  organs  o f  
immature r a t s . I t  was found th a t  t e s t e s  and a c c e s s o r y  growth was 
s t im u la te d  by PRL and th a t  th e  p r e s e n c e  o f  th e  p i t u i t a r y  was n ot  
r e q u ir e d  f o r  t h e s e  e f f e c t s .  S t im u la t io n  o f  a c c e s s o r y  growth was a l s o  
shown to  occur in  th e  a b sen ce  o f  gon ad a l and a d r e n a l  s t e r o i d s .  I t  was 
s u g g e s t e d  by t h e s e  i n v e s t i g a t o r s  th a t  f a i l u r e  to  o b s e r v e  t h e s e  e f f e c t s  
m ight r e s u l t  from s i g n i f i c a n t  d e la y s  betw een s u r g i c a l  m a n ip u la t io n  and 
th e  a d m in is t r a t io n  o f  PRL i n  o th e r  s t u d i e s .
D ir e c t  s t im u la t o r y  e f f e c t s  on a c c e s s o r y  organ  p h y s io lo g y  h ave  a l s o  
been fou n d . In th e  r a t  p r o s t a t e ,  PRL has been found to  s t im u la t e  
a d e n y l  c y c l a s e  a c t i v i t y  (G old er  e t  a l . ,  1972) a s  w e l l  a s  to  s y n e r g iz e  
w ith  i n s u l i n  to  promote m acrom olecu lar  s y n t h e s i s  (J o h a n sso n ,  1 9 7 6 ) .  
A c c e s s o r y  e f f e c t s  a r e  n o t  c o n f in e d  to  r o d e n t s .  A r o l e  fo r  PRL i n  human 
sperm c a p a c i t a t i o n  (Shah & S h e th ,  1979) and c o n t r o l  o f  sperm atozoan  
m etab o lism  (Shah e t  a l . ,  1976) have both been  r e p o r t e d .
I t  i s  e v id e n t  t h a t  a number o f  a c t i o n s  o f  PRL on the  m ale  
r e p r o d u c t iv e  system  have been p ro p o sed . T h e r e fo r e ,  i t  seems p l a u s i b l e  
th a t  reduced  l e v e l s  m ight compromise male r e p r o d u c t io n .  In P erom yscu s , 
profound i n h i b i t i o n  o f  t e s t e s  and a c c e s s o r y  w e ig h ts  are  observed  
d e s p i t e  th e  f a c t  th a t  t e s t o s t e r o n e  i n  p o p u la t io n  m ales  i s  a p p ro x im a te ly  
63% o f  t h a t  ob serv ed  i n  c o n t r o l s  (B r a d le y  & Terman, 198 1 b ) .  
F urtherm ore, th e  m a jo r i ty  o f  the  t e s t i c u l a r  w e ig h t  r e d u c t io n s  appear to  
r e s u l t  from i n h i b i t e d  s e m in i f e r o u s  tu b u le  developm ent r a th e r  than  
reduced numbers o f  L eyd ig  c e l l s .  I t  th u s  appears r e a s o n a b le  th a t  some 
f a c t o r  m igh t be a c t i n g  to  c u r t a i l  both  t e s t o s t e r o n e  s e c r e t i o n  and the
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s t im u la t o r y  e f f e c t s  o f  t e s t o s t e r o n e  on r e p r o d u c t iv e  organ grow th .  
P r o l a c t i n  m ight be c o n s id e r e d  a s  a p o s s i b l e  m ed ia tor  o f  such an 
i n h i b i t i o n .
A lthough  a c a u s a t i v e  r e l a t i o n s h i p  can n ot be assum ed, i t  f o l l o w s  
t h a t  th e  h ig h ly  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n s  found betw een PRL and 
a c c e s s o r y  organ w e ig h ts  may s u g g e s t  a r o l e  f o r  reduced PRL under  
c o n d i t io n s  o f  d e p r e sse d  a c c e s s o r y  developm ent ( s e e  Appendix F ) . S in ce  
such c o r r e l a t i o n s  do n o t  e x i s t  among c o n t r o l  a n im a ls ,  i t  co u ld  be th a t  
th e  l e v e l  o f  PRL i n  th e  serum i s  r e l a t e d  to  a c c e s s o r y  growth when the  
s i z e s  o f  th e  organs i n  q u e s t io n  a r e  s m a ll  but i s  l e s s  im p ortan t  once a 
c e r t a i n  l e v e l  o f  developm ent h a s  been a t t a i n e d .  S im i la r  c o r r e l a t i o n s  
betw een serum PRL and t e s t e s  w e ig h ts  were a l s o  d em o n str a ted .  I t  i s  
p o s s i b l e  t h a t  PRL may c o r r e l a t e  w ith  LH r e c e p to r  l e v e l s  and th a t  t h e s e  
i n  tu rn  may c o r r e l a t e  w ith  t e s t e s  d ev e lo p m en t .  A gain , no c a u s a t i v e  
r e l a t i o n s h i p  can  be a ssu m ed .
I t  i s  t h e r e f o r e  proposed  th a t  th e  h y p o p r o la c t in e m ia  ob serv ed  in  
t h e s e  a n im a ls  may r e s u l t  i n  reduced t e s t i c u l a r  b in d in g  o f  LH w hich in  
tu rn  c a u se s  d e p r e s se d  t e s t o s t e r o n e  ou tput and c o n s e q u e n t ly  red u ces  
t e s t i c u l a r  and a c c e s s o r y  organ  d ev e lo p m en t .  D ir e c t  e f f e c t s  on 
t e s t i c u l a r  s t e r o i d o g e n e s i s  and a c c e s s o r y  growth may a l s o  p la y  a p a r t .
The e f f e c t s  o f  th e  reduced l e v e l s  o f  t e s t o s t e r o n e  on PRL l e v e l s  
sh ou ld  a l s o  be c o n s id e r e d .  T e s t o s t e r o n e  a d m in is t r a t io n  h a s  been shown 
t o  in c r e a s e  p i t u i t a r y  and serum PRL l e v e l s  w h i le  enhancing  mammotroph 
developm ent (H erbert e t  a l . ,  1 9 7 7 ) .  A lthough t e s t o s t e r o n e  has been  
shown to  b ind t o  th e  p i t u i t a r y ,  i t s  s t im u la t o r y  e f f e c t  on PRL p robab ly  
r e f l e c t s  i t s  a r o m a t iz a t io n  to  e s t r o g e n s  ( N a f t o l i n  e t  a l . ,  1972; Reddy 
e t  a l . ,  1972; W eisz & G ibb s ,  1 9 7 4 ) ,  which are  known to  be p o te n t
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s t im u la t o r s  o f  PRL r e l e a s e  (Chen & M e i t e s , 1970; A jik a  e t  a l . ,  1972; 
Shin , 1979) and s y n t h e s i s  (Apfelbaum & T a l e i s n i k ,  1 9 7 7 ) .  I t  i s  thus  
p o s s i b l e  th a t  th e  d im in ish e d  t e s t o s t e r o n e  l e v e l s  s een  in  t h e s e  an im als  
may p la y  a r o l e  i n  th e  m ain ten an ce  o f  th e  h yp op ro lactin era ic  s t a t e .
P r o l a c t in  b in d in g  has been shown to  take p la c e  in  the ovary o f  the  
r a t  (D unaif  e t  a l . ,  1982) and man ( S a i t o  & Saxena, 1975; Ben-David & 
S chenker , 1 9 8 2 ) .  At th e  o v a r ia n  l e v e l  in  some s p e c i e s ,  th e  major 
e f f e c t  o f  PRL i s  i n  m a in ta in in g  the  p r o g e s te r o n e  s e c r e t i o n  o f  the  
corpus luteum  whose f u n c t io n  i s  e s s e n t i a l  du rin g  e a r l y  pregnancy (R oss  
e t  a l . , 1 9 8 1 ) .  I t  appears to  be p a r t  o f  the l u t e o t r o t o p h i c  complex o f  
a number o f  s p e c i e s  in c lu d in g  the v o l e  (M i l l i g a n  & MacKinnon, 1 9 7 6 ) ,  
th e  mouse (K o v a c ic ,  1 9 6 4 ) ,  the  f e r r e t  (Murphy, 1 9 7 9 ) ,  and the ra t  
(Sm ith e t  a l . ,  1 9 7 6 ) .  In th e  h am ster ,  i n j e c t i o n  o f  a n t iseru m  to  PRL 
did n o t  t e r m in a te  th e  p r e g n a n c ie s  o f  the an im als  s u g g e s t in g  th a t  PRL 
was n o t  im portant i n  th e  l u t e a l  p r o c e s s  (Sairam  e t  a l . ,  1 9 7 5 ) .  I t  was 
how ever, shown to  m a in ta in  p r o g e s te r o n e  s e c r e t i o n  in  b ro m o cr ip t in e  
t r e a t e d  pseudopregnant an im als  (H a r r is  & Murphy, 1 9 8 1 ) .  Others have  
s u g g e s te d  th a t  PRL i s  in d eed  l u t e o t r o p h i c  in  the  ham ster (Greenwald,  
19 73; H a r r is  & Murphy, 1 9 8 1 ) .  In humans, the extram am otrophic r o l e s  
o f  PRL i n  normal rep r o d u c t io n  have n o t  been c l a r i f i e d .  I t  has been  
rep o r te d  th a t  the s u p p r e ss io n  o f  PRL s e c r e t i o n  w ith  b ro m o cr ip t in e  d oes  
not a f f e c t  th e  normal m entrual c y c l e  ( d e l  Pozo e t  a l . ,  1 9 7 5 ) .  A sm a ll
amount o f  PRL how ever, may be n e c e s s a r y  f o r  human l u t e a l  f u n c t io n .
This was s u g g e s te d  by McNatty e t  a l .  (19 7 5 ) ,  who found th a t  
p r o g e s te r o n e  p ro d u ct io n  d id  n ot take  p la c e  when PRL was a b sen t  from the  
media in  which human corpora  lu t e a  were grow ing .
Madhawa & Moudgal (1970 )  have s u g g e s te d  th a t  i t  i s  LH and not PRL
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th a t  i s  th e  lu t e o t r o p h i c  hormone o f  th e  rat*  These c o n f l i c t i n g  
f i n d i n g s ,  a t  l e a s t  i n  the  ra t  have a p p a r e n t ly  been r e s o lv e d  by th e  
d is c o v e r y  o f  the  ch ang ing  l u t e o t r o p h i c  req u irem en ts  o f  th e  anim al th a t  
occur a s  pregnancy p r o g r e s s e s .
A p p a re n t ly ,  th e  su r g e s  o f  both  LH and PRL th a t  occur on the  
a f te r n o o n  o f  p r o e s t r u s  in  th e  c y c l i n g  f e m a le ,  are  n e c e s s a r y  to  s im u la te  
th e  fo rm a tio n  o f  corpora  l u t e a  (McLean & N ik i t o v i t c h - W e in e r , 1 9 7 3 ) .  
I n i t i a l l y ,  t h e s e  f u n c t i o n a l  corp ora  l u t e a  s e c r e t e  p r o g e s te r o n e  
autonom ously  o f  any p i t u i t a r y  l u t e o t r o p h i c  s t im u lu s  (Uchida e t  a l . ,  
19 6 9 ) .  By th e  second  day a f t e r  o v u la t io n  how ever, m aintenance o f  
corpora l u t e a l  p r o g e s te r o n e  s e c r e t i o n  i s  dependent on PRL (D o h ler  & 
W uttke, 19 74; S m ith , e t  a l . ,  19 7 6 ) .
In r a t s ,  th e  c e r v i c a l  s t i m u l a t i o n  brought on by m ating in d u ces  a 
b ip h a s i c  p a t t e r n  o f  PRL s e c r e t i o n  c o n s i s t i n g  o f  one d iu r n a l  and one 
n o c t u r a l  su rg e  d a i l y  (B u tch er  e t  a l . ,  1972; Freeman & N e i l l ,  1972;  
Freeman e t  a l . ,  1974; Smith e t  a l . ,  1 9 7 6 ) .  These s u r g e s  are  n e c e s s a r y  
f o r  th e  m ain ten an ce  o f  p r o g e s te r o n e  s e c r e t i o n  d u r in g  e a r l y  pregnancy or  
pseudopregnancy (Freeman e t  a l . ,  1974; Smith e t  a l . ,  1 9 7 5 ) .  They a r e  
r e s p o n s i b l e  f o r  tr a n s fo r m in g  th e  corpus luteum  o f  the e s t r o u s  c y c l e  
i n t o  th e  corpus lu teum  o f  e a r l y  pseudopregnancy or pregnancy (Sm ith  e t  
a l . ,  19 7 6 ) . -  I f  t h e s e  s u r g e s  a re  b lock ed  w ith  e r g o c r y p t in e  on days 1 or 
2 f o l l o w i n g  s im u la t io n ,  p r o g e s te r o n e  v a lu e s  f a l l  to  b a s a l  l e v e l s  (Sm ith  
e t  a l . ,  1 9 7 5 ) .  These PRL s u r g e s ,  which appear to  be s t im u la te d  by 
p r o g e s te r o n e  (V o o g t ,  1 9 8 0 ) ,  c o n t in u e  u n t i l  m id -p reg n a n cy . Their  
d is a p p e a r e n c e  presum ably r e s u l t s  from some i n h i b i t o r y  f a c t o r  s e c r e te d  
by the  f e t a l - p l a c e n t a l  u n it  (G a r r is  & R o th c h i ld ,  1980) and c o r r e l a t e s  
w ith  the p e r io d  d u r in g  w hich th e  corpus luteum  becomes dependent on LH
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(Madhwa & Mougdal, 1970; M o r ish ig e  & R o th c h i ld ,  1 9 7 4 ) .  A lthough no 
lo n g e r  c o n s id e r e d  th e  lu t e o t r o p h ic  hormone d u r in g  t h i s  p e r io d ,  th e  
p r e se n c e  o f  PRL or  p l a c e n t a l  la c to g e n  (rPL) i s  s t i l l  n e c e s s a r y  to  
m a in ta in  LH r e c e p t o r s  in  th e  corpora l u t e a .  W ithout i t  LH cannot
m a in ta in  p r o g e s te r o n e  s e c r e t i o n  (G ib o r i  & R ich a rd s ,  1 9 7 8 ) .  F o l lo w in g  
day 12 o f  pregnancy in  the r a t ,  th e  lu t e o t r o p h ic  p r o c e s s  becomes 
dependent on rPL and e s t r o g e n  and i s  in d ependent o f  p i t u i t a r y  
i n f l u e n c e s  (Pencharz & Long, 1 9 3 1 ) .  I t  has been su g g e s te d  however,  
th a t  PRL s y n e r g iz e s  w ith  e s t r o g e n  and th a t  i t  may be in v o lv e d  in  
s t im u la t in g  l u t e a l  e s t r o g e n  r e c e p to r s  (G ib o r i  e t  a l . ,  1 9 7 9 ) .  Thus, PRL 
may h ave  a r o l e  durin g  t h i s  p er io d  as  w e l l .
The mechanisms by w hich  PRL e x e r t s  i t s  lu t e o t r o p h ic  e f f e c t s  are  
n ot c o m p le te ly  u n derstood  but i t  appears th a t  d i r e c t  e f f e c t s  on corpora  
l u t e a l  s t e r o i d g e n e s i s  (McNatty e t  a l . ,  1976) and on 20a-hydroxy s t e r o id  
d eh yd rogen ase , an enzyme in v o lv e d  i n  the c o n v e r s io n  o f  p r o g e s te r o n e  to  
i t s  i n a c t i v e  m e t a b o l i t e ,  2 0 a -d e h y d r o p r o g e s te r o n e , may be im portant  
(Lahav e t  a l . ,  19 7 7 ) .
In a d d i t io n  to  i t s  l u t e o t r o p h i c  a c t i o n ,  PRL appears to  e x e r t  a 
l u t e o l y t i c  r o l e  c a u s in g  l y s i s  o f  corpora  lu t e a  from p rev io u s  c y l e s  
(Wuttke & M e i t e s ,  1971; Macdonald e t  a l . ,  1973; M alven, 1 9 6 9 ) .  
A d m in is tr a t io n  o f  an a n t iseru m  to PRL r e s u l t s  in  the accu m u lation  o f  
corpora lu t e a  i n  th e  r a t  (Bohnet e t  a l . ,  1 9 7 8 ) .  I t  i s  th us apparent  
th a t  PRL e x e r t s  both p o s i t i v e  and n e g a t iv e  e f f e c t s  on the fem ale  corpus  
luteum .
There a l s o  appears to be a r o l e  for  p r o l a c t i n  in  the m aintenance  
o f  r e c e p t o r s  in  f e m a le s .  I t  has been s u g g e s te d  th a t  PRL may m a in ta in  
LH r e c e p t o r s  in  o v a r ia n  l u t e a l  c e l l s  (H o lt  e t  a l . ,  19 76) and i s  ca p a b le
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o f  in c r e a s i n g  o v a r ia n  e s t r a d i o l  r e c e p to r  c o n te n t  (G ib o r i  e t  a l . ,  1 9 7 9 ) .
G iven th e  p r e c e e d in g  d i s c u s s i o n s ,  i t  i s  a p p a ren t  th a t  reduced  
l e v e l s  o f  PRL have th e  p o t e n t i a l  fo r  d i s r u p t in g  fe m a le  r e p r o d u c t iv e  
a c t i v i t y .  A lthough  th e  q u e s t io n  was n o t  s p e c i f i c a l l y  a d d resse d  in  t h i s  
s tu d y ,  th e  d a ta  ten d  to  s u g g e s t  th a t  th e  p o p u la t io n  fem a le s  u t i l i z e d  
did  n o t  e x h i b i t  th e  i n c r e a s e s  in  PRL l e v e l s  th a t  are  p resu m ptive  o f  a 
su r g e  d u rin g  the  a f t e r n o o n .  This i s  su p p orted  by th e  s t r i k i n g l y  
reduced v a r i a b l i l i t y  i n  serum PRL l e v e l s  oberved  f o r  th e s e  a n im a ls  when 
compared w ith  t h e i r  c o r r e sp o n d in g  c o n t r o l s .  I t  i s  p o s s i b l e  th a t  th e  
h ig h e r  l e v e l s  o f  serum PRL rep o r te d  fo r  some o f  th e  c o n t r o l  fem a le s  
i n d i c a t e d  th a t  th e y  were about to  b e g in  t h e i r  a f te r n o o n  p r o e s tr u s  
s u r g e .  B ra d le y  & Terman (19 79) r e p o r te d  th a t  th e r e  was s i g n i f i c a n t  
v a r i a b l i t y  in  th e  t im es  d u r in g  w hich key e v e n t s  in  th e  e s t r o u s  c y c l e  
to o k  p l a c e .  T h e r e fo r e ,  a morning sam pling t im e m ight n o t  have  been  
f r e e  o f  the  i n f l u e n c e  o f  th e  i n i t i a l  p h ases  o f  th e  a f te r n o o n  s u r g e .  
A lth ou gh  v a g in a l  smears were taken  fo r  each  c o n t r o l  fem a le  sam pled, no 
d i f f e r e n c e  in  serum PRL was n o ted  between groups o f  a n im a ls  based  on 
v a g in a l  c y t o l o g y  or  tim e o f  exp osu re  to  m ale  s t i m u l i  (S e e  T ab les  VI & 
V I I ) .  This i s  p ro b a b ly  r e f l e c t i v e  o f  the  s i g n i f i c a n t  d i s j u n c t i o n  
ob served  by B ra d le y  & Terman (1 9 7 9 )  between v a g in a l  c y t o lo g y  and s t a g e  
o f  e s t r o u s .  I t  i s  th u s  im p o s s ib le  to  co n f irm  th e  v a l i d i t y  o f  the  
s u g g e s t i o n  t h a t  PRL l e v e l s  were r i s i n g  i n  some fe m a le s  th a t  had en tere d  
p r o e s t r u s .  I f  t r u e  how ever, i t  would o f f e r  a r e a s o n a b le  e x p la n a t io n  
f o r  th e  observed  f i n d i n g s  and would tend to  s u g g e s t  th a t  t h e s e  a n im a ls  
may be d e f i c i e n t  in  PRL s u r g in g .  Whether th ey  a r e  in c a p a b le  o f  su ch  a 
r e s p o n s e ,  or  s im p ly  do n o t  show the  r e s p o n s e ,  can not be determ ined  
w ith o u t  s p e c i f i c  s t u d i e s  d e s ig n e d  to  l i n k  c e r v i c a l  s t i m u la t io n  w ith
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i n c r e a s i n g  PRL l e v e l s .
In t h e s e  a n im a ls ,  i t  appears r e a s o n a b le  th a t  h y p o p r o la c t in e m ia  
m ight compromise l u t e a l  f u n c t io n  a s  w e l l  as  d e p r e s s  o v a r ia n  growth v i a  
r e d u c t io n s  in  LH r e c e p t o r s .  This e f f e c t  c o u ld  i n  tu rn  r e s u l t  in  
reduced e s t r o g e n  s e c r e t i o n  con com itan t  w ith  i n h i b i t e d  u t e r in e  
d e v e lo p m e n t .
As a lr e a d y  s t a t e d ,  e s t r o g e n s  may p la y  a major r o l e  i n  th e  
r e g u l a t i o n  o f  PRL s e c r e t i o n .  P o s s i b l y  through a s e r o t o n e r g i c  mechanism  
( C a l i g a r i s  & T a l e i s n i k ,  19 7 4 ) ,  e s t r o g e n s  c a u s e  PRL r e l e a s e  w h i le  
i n h i b i t i n g  the  c a p a c i ty  o f  mammotrophs to  i n t e r n a l i z e  dopamine in t o  
t h e i r  s e c r e t o r y  g r a n u le s  (G udelsky e t  a l . , 1 9 8 1 ) ,  a presumed s t e p  in  
th e  s u p p r e s s io n  o f  PRL by dopamine. Thus, any r e d u c t io n  i n  endogenous  
e s t r o g e n  l e v e l s ,  a s i t u a t i o n  presumed in  th e s e  a n im a ls ,  seems l i k e l y  to  
ca u se  r e d u c t io n s  i n  PRL l e v e l s .  T h e r e fo r e ,  a s  may be th e  c a se  in  
m a le s ,  r e d u c t io n s  in  gon ad a l developm ent may c o n t r ib u t e  to  th e  observed  
h y p o p r o la c t in e m ia .
The P i t u i t a r y - T h y r o id  A x is :  The f i n d i n g s  o f  P e e b le s  (1 9 8 2 )  and
Pitman (1 9 8 3 )  th a t  p o p u la t io n  a n im a ls  o f  both  s e x e s  appear to  e x h i b i t  a 
h y p o fu n c t io n a l  th y r o id  s t a t u s ,  and the known a s s o c i a t i o n  o f  
h y p o th y r o id ism  and r e p r o d u c t iv e  d y s f u n c t io n  ( s e e  P o t t e r ,  1980 f o r  
r e v i e w ) , have le d  to  the s u g g e s t io n  th a t  th e  r e p r o d u c t iv e  i n h i b i t i o n  
s e e n  i n  t h e s e  a n im a ls  m ight be m ed ia ted  by reduced th y r o id  a c t i v i t y .
In v i t r o  s t u d i e s  have r e p o r te d  th a t  th y r o id  hormones i n h i b i t  
gon a d o tro p in  r e l e a s e  in  th e  p r e s e n c e  o f  GnRH (Khar e t  a l . ,  1 9 8 0 ) .  They 
have a l s o  been found to  i n h i b i t  th e  s y n t h e s i s  and su b seq u en t  r e l e a s e  o f  
LH from the  p i t u i t a r i e s  o f  o v a r ie c to m iz e d  r a t s  (Hutson & S to c c o ,  1 9 8 1 ) .  
A lthough  th y ro id ec to m y  h as  been shown to  in c r e a s e  b o th  LH and FSH
50
l e v e l s  (Kikuyama e t  a l . *  1974) a s  w e l l  a s  the am p litu d e  o f  p u l s a t i l e  LH 
d is c h a r g e  (Bakke e t  a l . ,  1 9 7 0 ) ,  h y p o th y r o id ism  i s  g e n e r a l ly  a s s o c i a t e d  
w ith  hypogonadotrop ism  ( D i s t i l l e r  e t  a l . ,  1 9 7 5 ) .  O c c a s s io n a l  r e p o r t s  
o f  in c r e a s e d  g on ad otrop in  s e c r e t i o n  how ever, have appeared (Buchanan e t  
a l . ,  1 9 7 7 ) .
In fem ale  r a t s ,  p r o p y l t h io u r a c i l - in d u c e d  hypothyrodism  r e s u l t s  in  
a d e c r e a se d  a b i l i t y  o f  a l l  th e  m ajor c e l l  ty p e s  o f  th e  u te r u s  to  
undergo m i t o t i c  a c t i v i t y  i n  re sp o n se  to  e s t r o g e n  s t im u la t io n  (K irk land  
e t  a l - , 1 9 8 1 ) .  In m a le s ,  h y p o th y r o id ism  has been a s s o c i a t e d  w ith  a
d e c r e a se  in  th e  s i z e  and number o f  t e s t i c u l a r  sp erm atogen ic  and 
i n t e r s t i t i a l  c e l l s ,  a h y p ertro p h y  o f  p i t u i t a r y  th y r o tr o p h s ,  a d e c r e a se  
i n  th e  number and s i z e  o f  s o m a to tr o p h s , and a d e c r e a se  in  th e  g ra n u la r  
c o n te n t  o f  p i t u i t a r y  gon ad otrophs and mammotrophs (Amin & E l -S h e ik h ,  
19 77) .
The i n t e r r e l a t i o n s h i p s  betw een  PRL and the  p i t u i t a r y - t h y r o i d  a x i s  
a re  v a r ie d  and in c lu d e  both  mammalian and submammalian s p e c i e s  ( f o r  
r e v ie w  s e e  Robyn., 1 9 7 6 ) .  At th e  l e v e l  o f  th e  p i t u i t a r y ,  
t h y r o t r o p i n - r e l e a s i n g  hormone (TRH) has been shown to  s t im u la t e  b oth  
TSH (K r u l ic h ,  1982) and PRL (T a s h j ia n  e t  a l . ,  19 71; A ndreassen  e t  a l . ,
1979) r e l e a s e ,  a l th o u g h  d i f f e r e n t  mechanisms a r e  prob ab ly  in v o lv e d  
(G eras e t  a l . , 1 9 8 2 ) .  The p h y s i o l o g i c a l  s i g n i f i c a n c e  o f  t h i s  how ever,  
h as b een  q u e s t io n e d .  In su pp ort  o f  a r o l e  f o r  TRH i n  th e  r e g u l a t i o n  o f  
PRL s e c r e t i o n  i s  the  f in d in g  i n  r a t s  th a t  a d m in is t r a t io n  o f  an 
a n tiseru m  to  t h i s  hormone r e s u l t s  in  a 50% d e c r e a se  in  serum PRL l e v e l s  
(Koch e t  a l . ,  1 9 7 7 ) .  In  th e  ewe how ever, im m u n o n eu tra l iz a t io n  o f  TRH 
was found to  have l i t t l e  e f f e c t  on PRL s e c r e t i o n  (F r a s e r  & M c N e i l ly ,  
1 9 8 2 ) .  I t  was s u g g e s te d  th a t  t h i s  may have been due to  an in c o m p le te
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removal o f  TRH r e f l e c t e d  by th e  low l e v e l s  o f  th y r o id  hormones th a t  
were s t i l l  p r e s e n t  f o l l o w i n g  the  a d m in is t r a t io n  o f  th e  a n t iseru m .
I t  appears th a t  th y ro id  hormones r e g u l a t e  the  l e v e l s  o f  p i t u i t a r y  
TRH r e c e p t o r s  and th a t  t h i s  a cco u n ts  fo r  t h e i r  n e g a t iv e  feed back  
c o n t r o l  o ver  p i t u i t a r y  r e s p o n se s  to  TRH (H in k le  e t  a l . ,  19 8 1 ) .  
E s t r a d io l  has been  found to  a n ta g o n iz e  th e s e  e f f e c t s  r e s u l t i n g  in  
i n c r e a s e s  in  TRH r e c e p to r  numbers (DeLean e t  a l . , 1 9 7 7 ) .  Thus,
e s t r o g e n s  may a l s o  a f f e c t  PRL s e c r e t i o n  v i a  t h e i r  e f f e c t s  on TRH
r e c e p t o r s .
H ypothyroidism  has been found to  markedly reduce  DNA s y n t h e s i s  in  
p i t u i t a r y  sommatotrophs w h i le  not a f f e c t i n g  the r e p l i c a t i o n  o f  
mammotrophs (Corenblum, 1 9 7 7 ) .  In r a t  c u l t u r e d  p i t u i t a r y  s y s te m s ,  
t r i i o d o t h y r o n i n e  h a s  been shown to i n h i b i t  th e  s y n t h e s i s  o f  both PRL 
and PRL mRNA (Cave & P a u l,  1 9 8 0 ) .  This  i n h i b i t i o n  o f  PRL s y n t h e s i s  i s  
n o t  b lock ed  by e s t r a d i o l  (Mauer, 1982) . I t  i s  s u g g e s te d  th a t  th y ro id  
hormones may a l lo w  dopamine to  i n h i b i t  PRL s y n t h e s i s  in  the  p r e s se n c e  
o f  th e  s t im u la to r y  a c t i v i t y  o f  p h y s i o l o g i c a l  l e v e l s  o f  e s t r o g e n s .  I t  
has a l s o  been s u g g e s te d  th a t  th y r o id  hormones may a c t  to  in c r e a s e  the  
dopam inergic i n h i b i t i o n  o f  both  TSH and PRL (Feek  e t  a l . ,  1 9 8 0 ) .
H ypothyroid ism  has been shown to  be a s s o c i a t e d  w ith  h y p e r p r o la c t in e m ia  
i n  r a t s  ( K i e f f e r  e t  a l . -  1978) and man (C on teras  e t  a l . , 1 9 8 1 ) .  Values  
w it h in  th e  normal range have a l s o  been rep o r te d  (O n is h i ,  1 9 7 4 ) .
Other s t u d i e s  r e p o r t  th a t  th e  in  v i t r o  PRL s y n t h e s i s  o f  
p i t u i t a r i e s  taken from h yp othyro id  an im als  i s  reduced (Cave e t  a l . , 
19 7 7 ) .  In a d d i t i o n ,  th y ro id ec to m y  i n  r a t s  has been shown to  reduce  
p i t u i t a r y  PRL c o n te n t  w h i le  t y r o x in e  rep lacem en t th erap y  r e s t o r e s  i t  to  
c o n t r o l  l e v e l s  (Chen e t  a l . ,  1 9 7 6 ) .  In humans, peak PRL l e v e l s  a f t e r
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TRH a d m in is t r a t io n  c o r r e l a t e  b e t t e r  w ith  t r i i o d o t h y r o n i n e  than w ith  
th y r o x in e  l e v e l s  (B ig o s  e t  a l .  , 19 7 8 ) .
Plasma PRL and c o r t i c o s t e r o n e  rhythms have a l s o  been shown to  be 
dependent on th y r o id  hormones (O t te n w e l le r  & Hedge, 1 9 8 1 ) .  I t  i s  
s u g g e s te d  th a t  th e  p i t u i t a r y - a d r e n a l  and PRL s e c r e t i o n  system  i s  l e s s  
com petent to  respond to  CNS in p u ts  under c o n d i t io n s  o f  reduced th y ro id  
s t a t u s .
At th e  p e r ip h e r a l  l e v e l ,  h yp oth yro id ism  d e c r e a s e s  th e  m e ta b o lic  
c l e a r a n c e  o f  PRL (Cave & P a u l ,  1980) as w e l l  as red u ces  th e  s e n s i t i v i t y  
o f  a v a r i e t y  o f  t i s s u e s  to  t h i s  hormone (V onderhaar, 1 9 7 7 ) .  Reduced 
l e v e l s  o f  PRL r e c e p t o r s  appear to  p la y  a r o l e  in  t h i s  e f f e c t  (Sm ith  e t  
a l . ,  1978; M arsh a ll  e t  a l . ,  1 9 7 9 ) .
W hile th e  e f f e c t s  o f  h ypothyro id ism  in  a d u l t  an im als  on PRL 
s e c r e t i o n  appear to be e q u iv o c a l ,  n e o n a ta l  h yp oth yro id ism  i s  more 
c o n s i s t e n t l y  a s s o c i a t e d  w ith  reduced PRL and growth hormone l e v e l s  
(Bakke e t  a l . ,  1970' Kikuyama e t  a l . ,  1974* Sowers e t  a l . ,  1980; 
Coulombe & D u s s a u l t ,  1 9 8 0 ) .
Whether or n o t  t h e s e  an im als  a r e  n e o n a t a l ly  h yp o th y ro id  has n o t  
y e t  been e s t a b l i s h e d .  In r a t s  how ever, th e  n e o n a ta l  p er io d  i s  norm ally  
c h a r a c t e r iz e d  by a r e l a t i v e  h yp othyro id  s t a t e  w ith  low l e v e l s  o f  
t h y r o x in e ,  t r i i o d o t h y r o n i n e ,  and TSH (T heodoropoulos  e t  a l . ,  1 9 7 9 ) .  
P i t u i t a r y - t h y r o i d  f u n c t io n  i s  s i m i l a r  to th a t  o f  a d u l t s  b ea r in g  
h yp oth a lam ic  l e s i o n s  d e s ig n e d  to  reduce th e  i n f l u e n c e  o f  the  
hypothalam us on the p i t u i t a r y  (S trb ak  & G reer, 1 9 8 1 ) .  A lthough the  
n e o n a ta l  p i t u i t a r y  i s  c a p a b le  o f  resp on d in g  to  TRH ( O l iv e r  e t  a l . ,
1 9 8 1 ) ,  i t  appears th a t  TSH s e c r e t i o n  i s  n o t  dependent on TRH and th a t  a 
m a tu ra t io n  must occur b e fo r e  i t  e x e r t s  any e f f e c t s  a t  ap p rox im ate ly  the
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t h ir d  week o f  l i f e  (S trb a k  & G reer, 1 9 8 1 ) .  I t  has been s u g g este d  th a t  
the enhanced p i t u i t a r y  c o n v e r s io n  o f  th y r o x in e  to  t r i i o d o t h y r o n in e  seen  
i n  the n eon ate  (E l-Z a h e r i  e t  a l . ,  1 9 8 0 ) ,  an e f f e c t  th a t  may p la y  a r o l e  
i n  the r e g u la t io n  o f  TSH s e c r e t i o n  ( S i l v a  e t  a l . , 1978; S i l v a  &
L arsen , 1978; L arsen  e t  a l . ,  1979) i s  adequ ate  to  su p p ress  TSH
s e c r e t i o n  in  the f a c e  o f  low l e v e l s  o f  th y r o id  hormones (E l-Z a h e r i  e t  
a l . ,  1 9 8 0 ) .  Thus, th e  s e t  p o in t  fo r  TSH s e c r e t i o n  i n  th e  n eon ate
appears to  be red u ced .
I t  appears r e a s o n a b le  th a t  th e  mechanisms o f  i n h i b i t i o n  m ight  
somehow p rev en t  th e  p i t u i t a r y - t h y r o i d  a x i s  from m aturing in t o  th e  a d u lt  
f u n c t io n a l  s t a t e .  I f  t h i s  were t r u e ,  a s t a t e  o f  secon d ary
h yp oth yro id ism  m ight e x i s t  in  th e s e  a n im a ls .  The h i s t o l o g i c a l  f in d in g s  
o f  Pitman (1 9 8 3 )  s u g g e s t  th a t  t h i s  may be ind eed  th e  c a se  fo r  f e m a le s .  
For m ales how ever, th y r o id  h i s t o l o g y  appeared to  be more c o n s i s t e n t  
w ith  primary h y p o th y r o id ism . T his  would tend to  be supp orted  by the  
p r e s e n t  s tu d y  in  w hich adenohyphysea l w e ig h ts  o f  p o p u la t io n  m ales  were 
s i g n i f i c a n t l y  e l e v a t e d ,  a c h a r a c t e r i s t i c  commonly a s s o c ia t e d  w ith  
primary h yp oth yro id ism  i n  humans ( (Yamada e t  a l  , 1976; B ig o s  e t  a l . ,  
1 9 7 8 ) .  I t  i s  p o s s i b l e  th a t  some o th e r  f a c t o r ,  n o t  u n derstood  a t  
p r e s e n t  m ight accou n t fo r  t h i s  e f f e c t .  A l t e r n a t i v e l y ,  a s e x u a l  
d iv e r g e n c e  i n  the  developm ent o f  th e  p i t u i t a r y - t h y r o i d  a x i s  m ight e x i s t  
i n  th e s e  a n im a ls .  This has been proposed in  r a t s  ( K i e f f e r  e t  a l . ,
1 9 7 6 ) ,  where i t  was found th a t  th e  d i f f e r e n c e  between the TSH s e c r e t i o n  
o f  a d u l t  and n e o n a ta l  m ales was much more marked than  the  d i f f e r e n c e  
observed  between a d u lt  and n e o n a ta l  f e m a le s .  A dult male TSH v a lu e s  
were a l s o  h ig h e r  than th o se  found i n  a d u l t  f e m a le s .  I f  n e o n a ta l  
h yp o th y ro id ism  does n o t  a f f e c t  the d eve lop m en ta l p a t te r n  o f  the
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p i t u i t a r y - t h y r o i d  a x i s  a s  has been  s u g g e s te d  (Sow ers e t  a l . ,  1 9 8 0 ) ,  and 
i f  f a c t o r s  w i t h i n  th e  p o p u la t io n  c o n t e x t  promote n e o n a ta l  
h y p o th y r o id ism , i t  m ight be e x p e c te d  th a t  th e  e v e n tu a l  l e v e l s  o f  TSH 
s e c r e t i o n  a t t a i n e d  would be g r e a t e r  in  m a le s .  T h is  m ight accou n t fo r  
the  observed  d i f f e r e n c e s  but th e s e  q u e s t io n s  o b v io u s ly  r e q u ir e  f u r th e r  
s tu d y .  R e g a r d le s s  o f  th e  mechanism r e s u l t i n g  i n  i t s  d ev e lo p m en t,  
n e o n a ta l  h y p o th y r o id ism  apppears to  be a good c a n d id a te  fo r  a t  l e a s t  
p a r t i a l l y  m e d ia t in g  the h y p o p r o la c t in e m ic  s t a t e .  The p o s s i b i l i t y  th a t  
th e  c o n v e r s e  o f  t h i s  i s  t r u e  seems rem o te .
The P i t u i t a r y - A d r e n a l  A x i s : The r e l a t i o n s h i p  betw een  the
p i t u i t a r y - a d r e n a l  a x i s  and r e p r o d u c t iv e  f u n c t io n  i s  s i g n i f i c a n t .  The 
f i n d i n g s  o f  C h r i s t ia n  (19 55) and C h r i s t ia n  & D av is  (19 64) i n d i c a t i n g  
in c r e a s e d  a d r e n o c o r t i c a l  a c t i v i t y  i n  p o p u la t io n  s e t t i n g s  have  g iv e n  
r i s e  to  th e  s u g g e s t i o n  t h a t  r e p r o d u c t iv e  i n h i b i t i o n  may be a f u n c t io n  
o f  th e  a d r e n a l  g la n d s .
In r a t s ,  g l u c o c o r t i c o i d s  have been shown to  have s u p p r e s s iv e  
e f f e c t s  on th e  r e p r o d u c t iv e  s y s te m . T e s t i c u l a r  LH r e c e p t o r  c o n te n t  and 
s t e r o i d o g e n e s i s  have been shown to  be reduced by dexam ethasone and 
c o r t i c o s t e r o n e  a d m in i s t r a t io n .  In a d d i t i o n ,  the  hCG s t i m u l a t i o n  o f  
t e s t o s t e r o n e  s e c r e t i o n  in  v i t r o  was i n h i b i t e d  (Bambino & Hsueh, 1 9 8 1 ) .  
C o r t ic o s t e r o n e  trea tm en t  r e s u l t s  in  a d e la y  i n  v a g in a l  open ing  and 
o v u l a t i o n  in  fem a le  r a t s  (R am aley, 1 9 7 6 ) .  A lso  i n  r a t s ,  h ig h  d o se s  o f  
c o r t i c o s t e r o n e  have b een  r e p o r te d  to  r e s u l t  i n  a " p u b erta l  d iapau se"  
d u r in g  w hich no d i s c e r n i b l e  o v a r ia n  and u t e r i n e  growth ta k e s  p l a c e .  
T his  i s  f o l lo w e d  by th e  d e la y e d  o n s e t  o f  p u b erty  (Ramaley & S chw artz ,  
1 9 8 0 ) .  A drenalectom y h as  a l s o  been shown to  d e la y  p uberty  w h i le  
t r e a tm e n t  w ith  PRL r e s t o r e d  i t s  normal t im in g  (G e la to  e t  a l . ,  1 9 7 8 ) .
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C h r is t ia n  (1 9 6 4 )  and J a r r e t t  (19 65) found th a t  trea tm en t w ith  ACTH 
r e s u l t e d  in  i n h i b i t i o n  o f  r e p r o d u c t iv e  f u n c t i o n .  Reduced p i t u i t a r y  
s e n s i t i v i t y  to  GnRH has a l s o  been shown to  r e s u l t  from ACTH trea tm en t  
(Mann e t  a l . , 1 9 8 2 ) .  Chronic ACTH a d m in is t r a t io n  to pregnant m ice  
r ed u ces  u t e r in e  and body w e ig h t ,  a s  w e l l  as l i t t e r  and pup s i z e  
( K i t t i n g e r  e t  a l . ,  1 9 8 0 ) .  The e f f e c t s  o f  ACTH a r e  probably m ediated  by 
in c r e a s e d  c o r t i c o s t e r o n e  l e v e l s  (Mann e t  a l .  , 1 9 8 2 ) .
In a d d i t io n  to  t h e i r  a p p a r e n t ly  d i r e c t  a c t io n s  on th e  r e p r o d u c t iv e  
sy ste m , g l u c o c o r t i c o i d s  e x h i b i t  s u p p r e s s iv e  e f f e c t s  on th e  
p i t u i t a r y - t h y r o i d  a x i s  and thus may i n f l u e n c e  r e p r o d u c t iv e  p r o c e s s e s  
i n d i r e c t l y .  Pamenter & Hedge (1 9 8 0 )  found th a t  low d o ses  o f  
c o r t i c o s t e r o n e  have an i n h i b i t o r y  e f f e c t  on TRH-induced TSH s e c r e t i o n  
w h i le  h ig h er  d o s e s  d id  n ot cau se  such an i n h i b i t i o n .  S in ce  th ere  
appears to  be a r e c ip r o c a l  r e l a t i o n s h i p  betw een ACTH and TSH s e c r e t i o n  
(G u i l le m in ,  19 6 8 ) ,  i t  was proposed th a t  h ig h e r  l e v e l s  o f  the hormone 
r e s u l t e d  in  in c r e a s e d  n e g a t iv e  feedb ack  i n h i b i t i o n  o f  ACTH and th a t  
t h i s  reduced s e c r e t i o n  o f  ACTH fa v o red  in c r e a se d  s e c r e t i o n  o f  TSH. 
T his presumably would mask the  i n h i b i t o r y  e f f e c t  o f  c o r t i c o s t e r o n e  on 
TSH s e c r e t i o n .  Such a mechanism would a l lo w  the p i t u i t a r y - t h y r o i d  a x i s  
to  f u n c t io n  under c o n d i t io n s  o f  ex trem e a d r e n o c o r t i c a l  a c t i v i t y .  
R e g u la t io n  o f  TSH s e c r e t i o n  by th y r o id  hormones was n o t  a f f e c t e d  by 
c o r t i c o s t e r o n e  tr e a tm e n t .  Other s t u d i e s  have shown an i n h i b i t o r y  
e f f e c t  o f  dexamethasone on TSH s e c r e t i o n  (Re e t  a l . , 1976, J o b in  e t  
a l . , 1 9 7 6 ) ,  a s  w e l l  as  th e  e x t r a t h y r o i d a l  c o n v e r s io n  o f  th y r o x in e  to  
t r i i o d o t h y r o n in e  (Chopra e t  a l . ,  1 9 7 5 ) .
The a d ren a l g la n d s  have been shown to c o n ta in  th e  h ig h e s t  
c o n c e n tr a t io n  o f  PRL r e c e p t o r s  o f  any t i s s u e  (S h iu  & F r ie s e n ,  1 9 7 4 ) .
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S p e c i f i c  b in d in g ,  f r e e  r e c e p t o r s  and en d o g en o u sly  bound hormone have  
been d em on stra ted  i n  th e  zona f a s c i c u l a t a  o f  th e  mouse (McDonough & 
Ewing, 1 9 8 2 ) .
The e f f e c t s  o f  PRL on th e  a d r e n a ls  appear to  be s t im u la t o r y .  
W hile c o r t i c o s t e r o n e  s y n t h e s i s  i s  p r im a r i ly  r e g u la te d  by ACTH (S to n e  & 
H e c h te r ,  19 5 4 ) ,  PRL r e d u c e s  the a c t i v i t y  o f  5 a -r e d u c ta s e  and thus  
i n h i b i t s  th e  d e g r a d a t io n  o f  c o r t i c o s t e r o n e  to  i t s  m e t a b o l i t e s ,  
5 a - d ih y d r o c o r t i c o s t e r o n e  and 3b , 5 a - t e t r a h y d r o c o r t i c o s t e r o n e  (W itorsch  
& Edwards, 1 9 7 6 ) .  In  t h i s  way PRL enhances c o r t i c o s t e r o n e  s e c r e t i o n  
w h i le  n o t  a f f e c t i n g  t o t a l  c o r t i c o s t e r o i d  p r o d u c t io n .  Adrenal  
p r o g e s te r o n e  l e v e l s  in  fem ale  c a s t r a t e s  have a l s o  been rep o r te d  to  be 
e l e v a t e d  by PRL (Mann e t  a l . ,  19 7 7 ) .
In r a t s ,  PRL p a r t i a l l y  r e s t o r e d  the a d r e o n o c o r t i c a l  b i o s y n t h e t i c  
c a p a b i l i t y  o f  h ypophysectom ized  an im als  ( L is  e t  a l . ,  1 9 7 3 ) .  I t  was 
s u g g e s t e d  th a t  PRL may in c r e a s e  the maximal r e s p o n se  o f  a d ren a l  c e l l s  
to  th e  a c t i o n s  o f  ACTH. Plasma c o r t i c o s t e r o n e  r e s p o n s e s  to  s t r e s s  have  
a l s o  been shown to  be augmented by PRL (W itorsch  & Edwards, 1 9 7 6 ) .  In  
a d d i t i o n ,  PRL a p p a r e n t ly  e x e r t s  a s t im u la t o r y  e f f e c t  on a d ren a l  growth  
i n  immature m ale r a t s  ( N e g r o - V i la r , 1 9 7 7 ) .  T h is  e f f e c t  h ow ever, was 
shown n o t  to  occur  in  th e  a b se n c e  o f  th e  p i t u i t a r y .
In humans, w h i le  PRL h as  n o t  been  found to  p la y  a r o l e  in  in  the  
developm ent o f  a d r e n a l  androgen p r o d u c t io n  d u r in g  m atu ra t io n  (Parker e t  
a l . ,  1 9 7 8 ) ,  low  l e v e l s  have been a s s o c i a t e d  w ith  reduced l e v e l s  o f  PHA 
and DHAS, androgens produced p r im a r i ly  in  th e  a d r e n a ls  (C a r te r  e t  a l . ,
1 9 7 7 ) .  I t  a l s o  appears to  e x e r t  a s t im u la t o r y  e f f e c t  on 
1 7 -h y d ro x y p ro g es tero n e  and t e s t o s t e r o n e  s e c r e t i o n  s u g g e s t i n g  th a t  PRL 
and c o r t i c o s t e r o i d s  may have r e c ip r o c a l  i n f l u e n c e s  on t e s t i c u l a r
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f u n c t io n  in  man (M agrin i ,  19 7 9 ) .  Human f e t a l  PRL l e v e l s  have been  
found to c o r r e l a t e  w e l l  w ith  a d ren a l w e ig h t-  This has le a d  to  the  
s u g g e s t io n  th a t  PRL may be in v o lv e d  in  th e  developm ent o f  the  ad ren a l  
c o r te x  and i t s  in v o lu t i o n  a t  th e  tim e o f  d e l i v e r y  s i n c e  t h i s  i s  a 
p er io d  d u r in g  which PRL l e v e l s  a r e  a l s o  f a l l i n g  (W inters e t  a l . ,  1 9 7 5 ) .
A drenalectom y r e s u l t s  in  a number o f  a l t e r a t i o n s  in  PRL s e c r e t o r y  
dynam ics . H y p erp ro la c t in em ic  i n h i b i t i o n  o f  p i t u i t a r y  GnRH re sp o n se s  
are l e s s  pronounced i n  the ab sen ce  o f  the a d r e n a l ,  in d i c a t i n g  th a t  the  
a d r e n a l  may a c t  w ith  PRL to  su pp ress  p i t u i t a r y  GnRH r e s p o n s iv e n e s s  
(G r e e le y  & K iz e r .  1 9 7 9 ) .  A drenalectom y a l s o  r e s u l t s  in  p o t e n t ia t e d  
e t h e r  induced PRL r e l e a s e  (Harms e t  a l . ,  1 9 7 5 ) .
In c o n t r a s t  to  th e  s t im u la to r y  a c t i o n s  o f  PRL on a d ren a l f u n c t io n ,  
g l u c o c o r t i c o i d s  e x e r t  an in h i b i t o r y  e f f e c t  on th e  s e c r e t i o n  o f  PRL. In  
r a t s  and o v a r ie c to m iz e d  rh esu s  monkeys ( S t e g e r  e t  a l . ,  1 9 8 1 ) ,
dexam ethasone was found to  i n h i b i t  b a s a l  and TRH s t im u la te d  PRL l e v e l s  
(Schwinn e t  a l . 1 9 7 6 ) .  I t  was a l s o  shown to b lo ck  s t r e s s  induced PRL
r e l e a s e  (Harms e t  a l . ,  1 9 7 5 ) .  In v i t r o  in c u b a t io n s  have dem onstrated  
t h a t  c o r t i c o s t e r o n e  i n h i b i t s  PRL s e c r e t i o n ,  w h i le  e l e c t r o n  m ic r o sc o p ic  
o b s e r v a t io n s  in d ic a t e d  th a t  s y n t h e s i s  was a l s o  in h i b i t e d  (Leung e t  a l . ,
1980) .
Given th e  s t im u la t o r y  e f f e c t s  o f  PRL on the a d r e n a ls ,  i t  appears  
u n l i k e l y  th a t  a h y p o p r o la c t in e m ic  c o n d i t io n  cou ld  be r e s p o n s i b le  fo r  
th e  e l e v a t e d  c o r t i c o s t e r o n e  l e v e l s  dem onstrated  in  th e s e  a n im a ls .  
S in ce  ACTH i s  n o t  s i g n i f i c a n t l y  e l e v a t e d  and a d ren a l h i s t o l o g y  does not  
i n d i c a t e  a s t im u la te d  a d ren a l  (C oppes, 1 9 8 0 ) ,  i t  appears probab le  th a t  
th e  e l e v a t e d  c o r t i c o s t e r o n e  l e v e l s  r ep o r te d  (Sung e t  a l . ,  1977; 
B rad ley  & Terman, 1981c) are  m ain ta in ed  by p e r ip h e r a l  p r o c e s s e s .
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Reduced m e ta b o l ic  c le a r a n c e  or  in c r e a s e d  b in d in g  to
c o r t i c o s t e r o n e - b in d in g  g l o b u l i n  (CBG) may be o p e r a t in g .  The f i r s t  o f  
th e s e  p o s s i b i l i t i e s  a t  l e a s t ,  ap p ears  to  be l i k e l y  g iv e n  the g e n e r a l l y  
reduced m e ta b o l ic  r a t e  found in  h y p o th y r o id ism .
W hile PRL i s  u n l i k e l y  t o  be r e s p o n s i b l e  fo r  a l t e r i n g  
g l u c o c o r t i c o i d  l e v e l s  in  th e s e  a n im a ls ,  the  i n h i b i t o r y  e f f e c t s  o f  the  
g l u c o c o r t i c o i d s  on PRL s e c r e t i o n  a l lo w  f o r  a p o s s i b l e  a d ren a l r o l e  in  
m e d ia t in g  the r e d u c t io n s  o f  serum PRL l e v e l s  found in  t h i s  s tu d y .  A 
s tu d y  r e l a t i n g  i n h i b i t i o n  o f  c o r t i c o s t e r o n e  in  p o p u la t io n  an im als  to  
serum PRL l e v e l s  i s  needed to  con firm  or  deny t h i s  p o s s i b i l i t y .
The I n i t i a t i o n  o f  Puberty: Perhaps most r e l e v a n t  to  the p r e s e n t
c o n s id e r a t i o n s  i s  th e  proposed r o l e  f o r  p r o l a c t i n  in  the p u b e r ta l  
p r o c e s s  o f  r o d e n t s .  Both r e d u c t io n  o f  PRL by p a s s i v e  im m unization  
( H o s t e t t e r  & P ia s c e k ,  19 77) and s u p p r e s s io n  o f  p r o l a c t i n  s e c r e t i o n  has  
been shown to  d e la y  th e  o n s e t  o f  p u b e r ty  i n  th e  fem ale  r a t  (A d v is .  
White & O jeda. 1 9 8 1 ) .  In d u c t io n  o f  e x p e r im e n ta l  h y p e r p r o la c t in e m ia  
r e s u l t s  in  a c c e l e r a t e d  a t ta in m e n t  o f  p u b erty  (A dv is  & O jeda, 1 9 7 8 ) .  
Im m u n on eu tra liza tion  o f  PRL i n  m ale m ice h as a l s o  been r e p o r te d  to  
r e s u l t  i n  profound i n h i b i t i o n  o f  developm ent (S in h a  & V anderlaan ,
1 9 8 2 ) ,  w h i le  h y p e r p r o la c t in e m ia  may r e s u l t  i n  th e  advancement o f  a 
number o f  a s p e c t s  o f  m ale m atu ra tion  (de Jong & van der S ch o o t ,  1 9 7 9 ) .  
I f  p r o l a c t i n  i s  indeed  a m ed ia tor  o f  p uberty  in  Perom yscus, i t  i s  
c o n c e iv a b le  th a t  a l t e r a t i o n s  in  i t s  s e c r e t o r y  dynamics might a f f e c t  the  
s e x u a l  developm ent o f  p r a i r i e  d e erm ice .
Puberty i s  g e n e r a l l y  c o n s id e r e d  as th e  tim e p er io d  during which an 
anim al becomes c a p a b le  o f  r e p r o d u c t iv e  a c t i v i t y .  The mechanisms 
m e d ia t in g  t h i s  p r o c e s s  a re  n ot w e l l  u n d e r s to o d ,  bu t i t  i s  thought th a t
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a number o f  e n d o cr in e  changes th a t  take  p la c e  d u r in g  developm ent are  
r e s p o n s i b le  fo r  i t s  u l t im a t e  i n i t i a t i o n .
A ccord ing  to  the " g o n a d o sta t” th e o r y ,  pu berty  i s  the  r e s u l t  o f  a 
d e c r e a se  in  th e  s e n s i t i v i t y  o f  th e  h y p o t h a lm ic - p i t u i t a r y  a x i s  to  the  
n e g a t iv e  feed b ack  e f f e c t s  o f  gonadal s t e r o i d s  on th e  r e l e a s e  o f  
g o n a d o tro p in s  (Ramirez & McCann, 1 9 6 5 ) .  I t  has a l s o  been su g g e s te d  
th a t  th e  in c r e a s e  i n  gon a d o tro p in  s e c r e t i o n  th a t  o c c u r s  a t  puberty  i s  
in d ep en d en t o f  g o n a d a l - s t e r o id  feedb ack  r e l a t i o n s h i p s  ( R e i t e r  & 
Grumbach, 1 9 8 2 ) .  Another th eo ry  p ro p o ses  th a t  p u berty  i s  i n i t i a t e d  by 
an in c r e a s e  in  gonadal r e s p o n s iv e n e s s  to  LH, p o s s i b l y  m ediated  by FSH, 
PRL, or GH s t im u la t io n  o f  LH r e c e p t o r s  (O d e l l  & S w e r d lo f f ,  1 9 7 6 ) .
A proposed  r o l e  fo r  PRL i n  th e  i n i t i a t i o n  o f  p u b erty  r e s u l t s  from 
the  o b s e r v a t io n  th a t  PRL l e v e l s  in c r e a s e  d u r in g  the developm ent o f  th e  
m ale and fem a le  r a t  (D u s s a u lt  e t  a l . ,  1 9 7 7 ) .  In th e  m a le ,  th e s e
in c r e a s e s  can be c o r r e la t e d  w ith  p e r io d s  o f  r a p id  t e s t i c u l a r  and 
a c c e s s o r y  organ  growth (N e g r o -V i la r  e t  a l . ,  1 9 7 2 ) ,  w h i le  th ey  appear to  
be con com itan t  w ith  v a g in a l  open ing  in  the fem a le  (O jed a , K r u l ic h ,  & 
Jameson, 1 9 7 6 ) .  Given th e  rep o rted  augm entive  and d i r e c t  e f f e c t s  o f  
PRL on th e  gonads and a c c e s s o r y  s t r u c t u r e s  o f  th e  r a t  (N e g r o -V i la r ,  
19 7 7 ) ,  i t  i s  r e a s o n a b le  th a t  t h e s e  in c r e a s e s  ob served  d u rin g  
developm ent m ight p la y  a r o l e  i n  r e p r o d u c t iv e  m a tu r a t io n .  Firm 
r e l a t i o n s h i p s  in  o th e r  s p e c i e s  have been more d i f f i c u l t  to  e s t a b l i s h .  
In human f e m a le s ,  PRL l e v e l s  have been  r ep o r te d  to  in c r e a s e  (Thorner e t  
a l . ,  1977) during pu berty  in  a s s o c i a t i o n  w ith  r i s i n g  e s t r o g e n  l e v e l s .  
Another s tu d y  rep o r te d  no such in c r e a s e  u n t i l  a f t e r  menarche (Lee e t  
a l . ,  1 9 7 6 ) .
The s i t u a t i o n  in  ham sters  i s  c o m p lica ted  by th e  f a c t  th a t  v a g in a l
60
op en in g  o c c u r s  betw een 9 and 12 days o f  age  and t h e r e f o r e  can n ot be 
regarded as  an in d ic a t o r  o f  p u b e r ty  (Sm ith  & S t e t s o n ,  1 9 8 0 ) .  C y c l ic  
g on a d o tro p in  r e l e a s e  and f i r s t  o v u la t io n  i s  a l s o  a p p a r e n t ly  not  
sy n ch ro n ized  i n  t h e s e  a n im a ls  (Bex & Goldman, 19 77; Greenwald & 
P e p p ie r ,  1 9 6 8 ) .  C o n c lu s io n s ,  t h e r e f o r e  a re  d i f f i c u l t  to  draw.
I t  i s  p o s s i b l e  t h a t  PRL may a c t  a t  both  th e  l e v e l  o f  the  
hypothalam us and th e  gonad to  promote th e  changes th a t  i n i t i a t e  
p u b e r ty .  A p r o g r e s s iv e  d e s e n s i t i z a t i o n  o f  a h yp oth a lam ic  dopam inergic  
LH c o n t r o l  system  r e s u l t i n g  from ex p o su re  to  PRL has been  p o s t u l a t e d .  
I f  t h i s  were th e  c a s e ,  ex p o su re  to  h ig h  l e v e l s  o f  PRL e a r l y  would  
r e s u l t  i n  an e a r l i e r  than  normal d e s e n s i t i z a t i o n .  T h is  would perm it a 
p r e o v u la to r y  LH r e l e a s e  to  occur e a r l i e r  than  would n orm a lly  be the  
c a s e ,  th u s  i n i t i a t i n g  p r e c o c io u s  p u b erty  (Wuttke e t  a l . ,  1976; Beck e t  
a l . ,  1977; Beck & W uttke, 1977; Beck e t  a l . ,  1 9 7 8 ) .
I n c r e a s e d  e s t r o g e n  s e c r e t i o n  r e s u l t i n g  from gonadal m a tu ra t io n  
(Knudsen e t  a l . ,  1 9 7 4 ) ,  a lo n g  w ith  an in c r e a s e d  s e n s i t i v i t y  o f  the
p i t u i t a r y  to  th e  p o s i t i v e  feed b a ck  a c t i o n  o f  e s t r o g e n ,  h a s  a l s o  been  
proposed  a s  an im p ortant m ed ia tor  o f  b o th  p u b erty  (O jeda & Wheaton e t  
a l . ,  19 76) and the  r i s e  i n  PRL t h a t  o c c u r s  around p u b erty  (O jeda & 
McCann, 1 9 7 4 ) .  A d i r e c t  r o l e  f o r  PRL on th e  o v a r ia n  m a tu r a t io n  th a t  
r e s u l t s  in  t h e s e  p r o c e s s e s  has b een  proposed as th e  r e s u l t  o f  s t u d i e s  
by A d v is .  R ic h a r d s ,  & Ojeda (1 9 8 1 )  w hich have in d ic a t e d  th a t  PRL may 
p la y  an im p ortan t  r o l e  in  m o d u la t in g  th e  r e s p o n s e s  o f  m atu r in g  o v a r i e s  
to  c i r c u l a t i n g  g o n a d o tr o p in s .
A d v is ,  W h ite ,  & Ojeda (1 9 8 1 )  found th a t  s u p p r e s s io n  o f  PRL w ith  
CB-154 (b r o m o c r ip t in e )  r e s u l t e d  i n  a d e la y  in  th e  o n s e t  o f  p u b erty  
c o n co m ita n t  w ith  s tu n te d  o v a r ia n  d evelopm ent and a reduced o v a r ia n
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response to gonadotropins in terms of both estradiol and progesterone 
secretion. Serum gonadotropin levels were not affected. It was 
suggested that these effects were mediated by decreases in LH receptor 
levels resulting from the reduced presence of PRL.
In c o n t r a s t ,  s u lp ir i d e - i n d u c e d  h y p e r p r o la c t in e m ia  r e s u l t e d  in  an 
advancement in  th e  o n s e t  o f  puberty  and an enhancement o f  o v a r ia n  
e s t r o g e n  and p r o g e s te r o n e  s e c r e t i o n  a s  w e l l  a s  o v a r ia n  r e sp o n se s  to  hCG 
(A d v is ,  R ich a rd s ,  & O jeda. 1 9 8 1 ) .
A mechanism i n  w hich PRL m ediated  a c t i o n s  on th e  ovary r e s u l t  in  
hypothalam ic  e f f e c t s  has a l s o  been p rop osed . The p r o g e s te r o n e  
m e t a b o l i t e ,  5 a -a n d r o s t a n e - 3 a ,1 7 b - d io l  ( 3 a - d i o l )  has been shown to  
su p p ress  LH r e l e a s e  i n  th e  immature fem a le  r a t  (E c k s te in  e t  a l . , 1 9 7 6 ) .  
The c a p a c i t y  o f  the ovary to  produce 3 a - d i o l  from p r o g e s te r o n e  i n  
resp o n se  to  hCG a d m in is t r a t io n  d e c r e a s e s  j u s t  p r io r  to the f i r s t  
p r e o v u la to r y  LH s u r g e .  H yp op ro lac t in em ia  enhances t h i s  c a p a c i ty  w h i le  
h y p e r p r o la c t in e m ia  red u ces  i t .  Thus, i s  i s  proposed th a t  3 a - d i o l  may 
be a p h y s i o l o g i c a l  i n h i b i t o r  o f  LH s e c r e t i o n  i n  p r e b u b e r ta l  r a t s  and 
th a t  i t s  i n h i b i t i o n  by in c r e a s i n g  l e v e l s  o f  PRL may r e s u l t  i n  th e  f i r s t  
p r e o v u la to r y  LH s u r g e  (A d v is ,  Weiner & O jeda, 1 9 8 1 ) .
C le a r l y ,  a number o f  p o s s i b l e  r o l e s  f o r  PRL i n  th e  i n i t i a t i o n  o f  
puberty  have been p ro p o sed . In terms o f  th e  p r e s e n t  c o n s i d e r a t i o n s ,  i t  
appears p l a u s i b l e  th a t  an i n h i b i t i o n  o f  th e  normal in c r e a s e  o f  PRL th a t  
o ccu rs  n ear  the o n s e t  o f  p u b e rty ,  m ight a t  l e a s t  p a r t i a l l y  a cco u n t  fo r  
the i n h i b i t e d  o v a r ia n  developm ent ob served  in  th e s e  a n im a ls .  I f  PRL 
f a c i l i t a t e s  o v a r ia n  LH r e c e p to r  developm ent and i n  t h i s  way s t im u la t e s  
o v a r ia n  m a tu ra t io n  in  t h i s  s p e c i e s ,  r e d u c t io n s  in  serum l e v e l s  m ight  
have a r o l e  in  m e d ia t in g  th e  e f f e c t s  o b s e r v e d .  In supp ort o f  t h i s  i s
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the  f a c t  th a t  B ra d le y  & Terman (1 981a)  r e p o r te d  th a t  the g r e a t e s t  
d i f f e r e n c e  betw een  th e  o v a r i e s  o f  c o n t r o l  and p o p u la t io n  fem ales  
appeared  to  be r e l a t e d  to  th e  number o f  Type 8 f o l l i c l e s  p r e s e n t .  This  
i n d i c a t e s  th a t  f o l l i c u l a r  m a tu ra t io n  p ro cee d e s  to  an advanced s t a g e  and 
t h a t  most o f  th e  i n h i b i t o r y  e f f e c t s  seem to  occu r  a t  th e  f i n a l  s t a g e  o f  
m a tu r a t io n .  Perhaps th e  l e v e l s  o f  serum PRL r e p o r te d  in  t h i s  s tu d y ,  
w h i le  d e p r e s s e d ,  may be s u f f i c i e n t  to  f a c i l i t a t e  th e  p a ssa g e  o f  
f o l l i c l e s  through a l l  b u t  th e  f i n a l  s t a g e s  o f  m a tu r a t io n .  The h ig h e r  
l e v e l s  o b serv ed  i n  c o n t r o l  a n im a ls  w ith  t h e i r  presumed in c r e a s e d  l e v e l s  
o f  LH r e c e p t o r s  m ight m ed ia te  the  t r a n s i t i o n  betw een  an immature to  a 
f u n c t i o n a l l y  o v u la t in g  o v a ry .
The p r e c e e d in g  d i s c u s s i o n  h as  proposed  th a t  PRL may be in v o lv e d  in  
th e  i n h i b i t i o n  o f  r e p r o d u c t iv e  fu n c t io n  o b se r v e d  i n  la b o r a to r y  
p o p u la t io n s  o f  Peromyscus m a n ic u la tu s  b a i r d i , p o s s i b l y  v i a  a number o f  
m echanism s. A lthough  s p e c u l a t i v e  a t  p r e s e n t ,  th e  f o l l o w i n g  
r e l a t i o n s h i p s  betw een  PRL and the r e p r o d u c t iv e ly  i n h i b i t e d  s t a t e  are  
proposed* F i r s t ,  i t  ap p ears  l i k e l y  th a t  th e  e n d o c r in e  m i l i e u  e x i s t i n g  
w it h in  t h e s e  a n im a ls  i s  r e s p o n s i b l e  fo r  th e  i n i t i a t i o n  and m ain tenance  
o f  th e  h y p o p r o la c t in e m ia  r e p o r te d  by t h i s  s tu d y .  Reduced l e v e l s  o f  
th y r o id  hormones and gon ad a l s t e r o i d s  and in c r e a s e d  l e v e l s  o f  
g l u c o c o r t i c o i d s  a c t i n g  a lo n e  or in  c o n c e r t  e x e r t  a s u p p r e s iv e  e f f e c t  on 
serum PRL l e v e l s .  Second , t h i s  r e l a t i v e  s t a t e  o f  h y p o p r o la c t in e m ia  may 
r e s u l t  i n  r e d u c t io n s  o f  gon ad a l LH r e c e p t o r s ,  th u s  a c c o u n t in g  f o r  
i n h i b i t e d  gonada l growth in  the f a c e  o f  normal or e l e v a t e d  serum 
gon a d o tro p in  l e v e l s .  T h ir d ,  reduced  gonadal developm ent r e s u l t s  in  
r e d u c t io n s  in  s t e r o i d  o u tp u t w hich in  turn  i n h i b i t  th e  developm ent o f  
a c c e s s o r y  s t r u c t u r e s .  And l a s t l y ,  red uced  serum PRL may i t s e l f  cause
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an i n h i b i t i o n  o f  a c c e s s o r y  growth
S in c e  th e s e  p r o p o s a ls  a r e ,  in  l a r g e  p a r t ,  based  on s t u d i e s  in  
o th e r  s p e c i e s ,  i t  i s  o f  c o u r se  p o s s i b l e  th a t  PRL may p la y  a d i f f e r e n t  
r o l e  in  th e s e  a n im a ls  and may n o t  be r e s p o n s i b le  fo r  any o f  the  
r e p r o d u c t iv e  e f f e c t s  o b s e r v e d .  I t  seems u n l i k e l y  th a t  t h i s  w i l l  be 
shown to  be the c a s e ,  b u t  th e  p o s s i b i l i t y  can n ot be e x c lu d e d .
E x p er im en ta l  v e r i f i c a t i o n  o f  any or a l l  o f  th e s e  p r o p o s a ls  m ight  
c o n s i s t  o f  f i r s t  e s t a b l i s h i n g  w hether or n o t  gon ad al LH r e c e p t o r s  are  
in d eed  reduced  and i f  r e c e p to r  numbers cou ld  be c o r r e la t e d  w ith  gonadal  
or  a c c e s s o r y  grow th . I t  m ight then  be u s e f u l  to  o b se r v e  th e  e f f e c t s  o f  
PRL tre a tm e n t  on such r e c e p to r  l e v e l s  a s  w e l l  a s  th e  i n h i b i t e d  s t a t u s  
o f  t h e s e  a n im a ls .  F u rth er  s t u d i e s  m ight examine th e  l i n k  between  
th y r o id  hormones and PRL. Are the r e p o r te d  s t im u la t o r y  e f f e c t s  o f  
th y r o x in e  trea tm en t  ( P e e b le s  e t  a l . ,  1984) e x p r e s s e d  when PRL s e c r e t i o n  
i s  i n h i b i t e d  by p h a r m a c o lo g ic a l  or im m unolog ica l su p p r e ss io n ?  Are th e  
e l e v a t e d  l e v e l s  o f  c o r t i c o s t e r o n e  r e s p o n s i b l e  f o r  s u p p r e s s in g  PRL 
s e c r e t i o n  i n  th e s e  a n im a ls  and c o u ld  PRL tre a tm e n t  a n ta g o n iz e  i t s  
e f f e c t s ?  Would PRL tr e a tm e n t  a c c e l e r a t e  r e c o v e r y  o f  a n im a ls  removed 
from the  p o p u la t io n  c o n t e x t ?  Would s u p p r e s s io n  o f  PRL r e l e a s e  under  
th e  same c ir c u m sta n c e s  i n h i b i t  such rec o v e r y ?  E xam ination  o f  th e s e  
q u e s t i o n s  by e x p e r im e n ta l  means would do much to  c l a r i f y  th e  
r e l a t i o n s h i p  o f  PRL t o  o th e r  e n d o c r in e  a x es  a s  w e l l  a s  d em on stra te  or 
deny any r o l e  f o r  t h i s  hormone in  th e  p r o c e s s  o f  i n h i b i t i o n .
R e g a r d le s s  o f  o n e ' s  p a r t i c u l a r  o r i e n t a t i o n s ,  the  profound  
i n h i b i t i o n  ob serv ed  in  t h e s e  a n im a ls  i s  perhaps most f r u i t f u l l y  v iew ed  
a t  p r e s e n t  a s  a m u l t i f a c t o r i a l  e t i o l o g y  m ed ia ted  by a number o f  
p o s s i b l e  m echanism s. T h is  seems p l a u s i b l e  when we are  gu ided  by the
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p rem ise  t h a t  in d i v i d u a l s  w i t h in  th e  p o p u la t io n  c o n t e x t  a re  l i k e l y  t o  be 
exp osed  to  v a r i a b l e  s t i m u l i .  For exam ple, the  e f f e c t s  o f  the  
p o p u la t io n  on m ice  th a t  are  in  fr e q u e n t  c o n t a c t  w ith  o t h e r s  are  l i k e l y  
to  d i f f e r  from th o s e  e x e r te d  on more s o l i t a r y  i n d i v i d u a l s .  The 
v a r i a b i l i t y  o b serv ed  i n  the  g r a v im e tr ic  param eters  o f  p o p u la t io n  
a n im a ls  i n d i c a t e s  th a t  th e r e  may be d i f f e r e n t  l e v e l s  o f  i n h i b i t i o n ,  
p o s s i b l y  r e f l e c t i n g  d i f f e r e n t i a l  r e s p o n s e s  o f  th e  v a r io u s  e n d o c r in e  
a x es  to  th e  e f f e c t s  o f  th e  p o p u la t io n .
The p r o p o s a ls  p r e s e n te d  h ere  are  c o n s i s t e n t  w ith  both  th e  
d e s c r i p t i v e  data  th a t  has been o b ta in e d  on th e s e  a n im a ls  and th e  known 
p h y s i o l o g i c a l  r e l a t i o n s h i p s  r e p o r te d  f o r  s i m i l a r  s p e c i e s .  I t  sh ou ld  
however be p o in te d  out th a t  th e  p a r t i c i p a t i o n  o f  PRL or  any o th e r  
hormone i n  th e  p r o c e s s  o f  i n h i b i t i o n  m ight be h ig h ly  v a r i a b l e .  Thus, 
what h as  been proposed  h ere  i s  o n ly  one o f  a number o f  p o s s i b l e  
mechanisms th a t  may a c t  to  tra n sd u ce  the  s t i m u l i  o f  c o n f in e d  la b o r a t o r y  
p o p u la t io n s  to  th e  p h y s i o l o g i c a l  en d p o in t  th a t  we have termed  
r e p r o d u c t iv e  i n h i b i t i o n .
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COMPARISONS BETWEEN THE EXPERIMENTAL POPULATIONS 
USED TO GENERATE THE INHIBITED ANIMALS UTILIZED
(MEAN + SEM)
A.MALES
PARAMETER POPULATION I POPULATION I I
( 7 )  (5 )
SERUM PROLACTIN (n g /m l)  2 . 7 0 +  0-21 2 . 1 5 +  0 .5 8
RELATIVE PITUITARY
SERUM PROLACTIN (n g /m l/m g) 1 .1 8  ± 0 . 2 3  1 . 5 6  + 0 . 2 0
TESTES WEIGHT
ABSOLUTE (mg) 4 4 . 4 7 +  1 0 .8 2  5 5 . 8 4 +  2 3 . 6 6
RELATIVE (m g/g) 3 . 3 0 + 0 . 9 0  4 . 2 4 +  1 . 7 8
SEM. VES. WEIGHT
ABSOLUTE (mg) 4 . 0 1 + 0 . 3 9  1 7 . 9 2 + 9 . 2 9
RELATIVE (m g/g) 0 .3 0  + 0 . 0 4  1 . 3 4  + 0 .6 9
ADRENAL WEIGHT
ABSOLUTE (mg) 2 . 5 7  +  0 . 21  2 . 3 0 +  0 . 3 5
RELATIVE (m g/g) 0 .1 9  + 0 . 0 2  0-17 + 0 .0 3
ADENOHYPOPHYSIS
WEIGHT
ABSOLUTE (mg) 1-93 +  0 . 3 7  (3)  2 . 5 0 +  0 . 7 0  ( 4 )
RELATIVE (m g/g) 0 . 1 5 +  0 .0 3  (3 )  0 .19  + 0 .0 6  ( 4 )
BODY WEIGHT ( g )  13 - 86  ±  0 .8 3  1 3 - 2 0 +  0 . 3 7




COMPARISONS BETWEEN THE EXPERIMENTAL POPULATIONS 
USED TO GENERATE THE INHIBITED ANIMALS UTILIZED
(MEAN ±  SEM)
B. FEMALES
PARAMETER POPULATION I POPULATION I I
( 6 ) ( 6 )
SERUM PROLACTIN (n g /m l)  2 . 6 8  +  0 . 2 7  2 . 8 5 +  0 . 2 8
RELATIVE PITUITARY
SERUM PROLACTIN (n g /m l/m g) 1 . 5 8 + 0 . 4 7  3 .0 9  ±  1 . 6 5
OVARY WEIGHT
ABSOLUTE (mg) 3 . 6 8  +  0.72*' 3 . 4 8  + 1 . 02
RELATIVE (m g/g) 0 . 28  +  0 . 0 5  0 . 28  + 0 .0 8
UTERUS WEIGHT
ABSOLUTE (mg) 8 . 4 0 +  2 . 39  7 . 2 0 + 1 . 7 8
RELATIVE (m g/g) 0 . 6 4  +  0 .1 8  0 . 5 7  + 0 . 3 6
ADRENAL WEIGHT
ABSOLUTE (mg) 2 . 5 7 + 0 . 1 8  2 . 5 8 + 0 . 2 2
RELATIVE (m g/g) 0 . 2 0 + 0 . 0 2  0 . 2 0 +  0 . 2 0
ADENOHYPOPHYSIS
WEIGHT
ABSOLUTE (mg) 1 . 7 7  +  0 . 3 7  ( 3 )  1 . 5 7  + 0 . 6 4  ( 3 )
RELATIVE (m g/g) 0 . 1 3 + 0 - 0 2  ( 3 )  0 . 1 2 + 0 . 0 5  ( 3 )
BODY WEIGHT ( g )  13 - 17  +  0 . 4 0  1 2 .8 3  + 0 . 4 8




STATISTICAL PARAMETERS GENERATED BY THE RIANAL7 COMPUTER PROGRAM FOR
ANALYSIS OF RADIOIMMUNOASSAY DATA
SERUM PROLACTIN RIA
(Each v a lu e  i s  e x p r e s s e d  as n g / t u b e . To c o n v e r t  to  n g /m l,  m u l t ip ly  by 40)
TOTAL COUNTS PER MINUTE 6580 CPM SD 0. 69
RAW CPM 6578 6627 6535
AVERAGE BACKGROUND 1098 CPM % OF T0TAL==16.7
COR CPM 1098 730 1465
BUFFER CONTROL 1787 CPM % OF TOTAL==27.2 SD 4 . 5
COR CPM 1692 1735 1854 V- RATIO 0.2279
COR CPM 1744 1787 1909 V- RATIO 0.2228
STANDARD DOSE-RESPONSE CURVE
DOSE CURVE1 CURVE2 RANGE MEAN LOGIT ]
2 5 0 .0 0 0 0  PG 46-6% 57.3% 1 0 . 7 51.9% 51.7% - 0 . 3
12 5 .0 0 0 0  PG 63-2% 74.9% 1 1 . 7 69-1% 70.5% 1 .4
6 2 .0 0 0 0  PG 82.5% 90.6% 8 . 0 86.5% 84.2% - 2 . 3
3 1 .2 5 0 0  PG 86.3% 9 7.7% 1 1 . 4 92.0% 92.3% 0 . 3
1 5 . 6 2 5 0  PG 89-6% 101.8% 12- 3 95-7% 96.4% 0 . 7
EST SLOPE S-E. SLOPE
1 - 2 . 9 6 3  0 .0
10 - 2 . 6 7 4  0-441
11 - 2 . 6 7 4  0-441
SLOPE OF STANDARD CURVE - 2 . 6 7
INTERCEPT OF STANDARD CURVE - I .54
RESIDUAL VARIANCE 0 .1 0 8 7
LAMBDA -0 .0 4 0 7
OBSERVED F OF LINEARITY 0 .1099
SIGNIFICANCE LEVEL 0 .9 5 0 7
STANDARD CURVE IS LINEAR
69
DOSES ON THEORETICAL CURVE
9 5.0% 20- 9739 PG/TUBE
90.0% 3 9 .9 1 2 0 PG/TUBE
85.0% 59. 4435 PG/TUBE
80.0% 8 0 .2 3 3 4 PG/TUBE
70.0% 127 .6193 PG/TUBE
50.0% 2 6 4 . 708 5 PG/TUBE
30.0% 5 4 9 .0 6 0 3 PG/TUBE
20.0% 8 7 3 .3 3 5 2 PG/TUBE
10.0% 1 . 7 5 5 6 NG/TUBE
LIMIT OF DETECTION
100-1 S . E.  OF B.C. 8 . 6 9 2 1  PG ( 9 8 . 1 )
ASSAY SENSITIVITY DERIVED FROM MED. VAR. RATIO








POOL OF PEROMYSCUS SERUM
2 5 . 0  UL/T 1120 CPM 63% 0 .1 6 9  NG
2 5 . 0  UL/T 1105 CPM 62% 0 . 1 7 4  NG
1 2 . 5  UL/T 1241 CPM 69% 0 .1 3 0  NG
1 2 . 5  UL/T 1281 CPM 72% 0 .1 1 9  NG
6 .3  UL/T 1527 CPM 85% 0 .0 5 8  NG
6 .3  UL/T 1472 CPM 82% 0 . 0 7 0  NG
3 . 1  UL/T 1597 CPM 89% 0. 0 4 2  NG
3. 1  UL/T 1635 CPM 92% 0 .0 3 4  NG
VARIANCE 0 .0 4 4 8
SLOPE - 1 . 8 5 3
LAMBDA - 0 .0 2 4
OBS F 5 .046
LIN SIG 0 .0 8 1
LINEAR? YES
CRIT F 4 - 54




COMPARISON OF SERUM PROLACTIN VALUES OBTAINED 
FROM ANIMALS RESIDING IN DIFFERENT EXPERIMENTAL ROOMS
(MEAN + SEM)
ROOM N SERUM PROLACTIN (n g /m l)
A- CONTROL FEMALES
I 7 4 . 2 8  + 0 . 5 8
II 13 3 . 71  + 0 . 3 5
I I I  10 3 . 7 8  ±  0 . 6 3
IV 12 3 . 59  + 0 . 3 8
V 12 3 . 2 6  + 0 . 3 7
B.  CONTROL MALES
j  1  2 . 4 4  *****
I I  3 3 . 5 6  +  0 . 5 7
I I I  2 3 . 4 2  +  0 . 1 6
IV 2 3 . 9 6  +  0 . 1 8
V 2 3 . 9 6  +  0 - 84
No s i g n i f i c a n t  d i f f e r e n c e s  b etw een  groups were o b se r v e d .
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APPENDIX E
THE RELATIONSHIP BETWEEN ORDER OF SACRIFICE 
AND SERUM PROLACTIN LEVELS 
(MEAN + SEM)
CONTROL FEMALES
ORDER N MEAN ±  SEM
FIRST 13 3 . 6 3  + 0 . 4 2
SECOND 12 3 . 3 7  + 0 . 3 6
THIRD 12 3 . 2 0  +  0 . 3 3
FOURTH 11 4 . 3 1  + 0 . 5 5
FIFTH 4. 11  + 0 . 5 7
CONTROL MALES
FIRST 2 . 8 3  + 0 . 2 9
SECOND 4. 38  4- 0 . 2 4
THIRD 4. 28  +  0 . 51
FOURTH 3 . 3 4  + 0 . 2 2
FIFTH 3.26 * * * *
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